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‘the heat 
with 

_ self-cooling 
; action 


the cool new beauty engineered to disperse lamp and ballast heat. The new, 
improved PRISMOID** Louver-Lens consists of hundreds of open prisms that 
breathe and allow air to circulate freely. Here’s the result: 


| cia pn Max. Max. | Total Watts 
| Lum Ballast-Case Capacitor Coil to lamps f 
Temp. Temp. Temp. & Ballasts 


| | a7a0w “‘Brand- x 110° C. ee ore els . S 


Oe re sere tre 


a Cooler operation means longer life for lamps and ballasts and gives you 10- 15% | 


additional foot candles for your money. Extra thick 3g” Prismaround plastic with-| 
stands more abuse, minimizes breakage and warpage. 


Furnished in 2 light and 4 light widths, 4’ and 8’ lengths all with super-hard, 
gleaming white Acrylic finish. 


4 Lite Wide 


*T.M. AND PATS. PEND. 


i @ is: par WOOD Ore send for your free copy of Prismaround folder #31 


a down-to-earth talk about MOTOR STARTERS - 


how high do you rate 


VERSATILITY? 


e@ When you're comparing motor starters, it 
makes sense to work against a check list of 
important design and performance features. 
High on such a list is versatility — and on 
this point, Square D ranks number one for 
several reasons... 

No other starter is so easy to modify — all you 
need is a screwdriver, one of Square D's parts 
kits and a couple of minutes. It's a breeze to 
add electrical interlocks (up to four double- 
circuit units), all front-connected. You can 
change thermal elements on overload relays 
to match motor changes — in seconds. It's easy 
to add a cover-mounted push button, pilot 
light or selector switch. 

Versatility is one of several areas in which 
Square D starters have more to offer. 


For the complete story, write for Bulletin SM-293 describing Class 8536 Starters 
Square D Company, Dept. SA, 4041 North Richards Street, Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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new 


ee ae ee en oe a ee 


“low copper”; 
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Aluminum Unilets 


as copper free...as aluminum should be* 


ECONOMY! 
QUALITY! 
DURABILITY! 


Pressure cast, 
threaded aluminum Unilets 
for rigid conduit 


*less than 1% copper content 


Form 35 Unilet 
Ss 
The advantages of aluminum combined with Appleton 
manufacturing standards for dependable performance 
He now make available a wide selection of rugged, service- 
able pressure cast aluminum fittings to give you easier 
electrical installations . . . faster, more economical! ae f ee ee eTaper 
Your distributor has them now. The complete line Shssad 2 sleet a  reetis epetearee 
includes seven of the most popular types in 14”, 34” _ « Reinforced points of stress © Easy-to-read cast 
and 1” sizes to meet most job requirements. When you __ identification ¢ Attractive, practical design ¢ Low 
use them, you will agree .. . they are outstanding in ©°St—high quality * Wide assortment of covers 

every respect—from design to manufacturing excellence. erates: 


BEFORE YOU BUY OR SPECIFY 
«++ CHECK THESE APPLETON 
QUALITY FEATURES 


Contact your distributor or write for bulletin No. AL 60. It includes details for the entire aluminum 
product line by Appleton: Form 85 and larger sizes in Form 35 Unilets, FS and JB fittings and V-51 
lighting fixtures, 


Sold through franchised distributors only 


Also manufacturers of: 


‘ Explosion-Proof 
| | Lighting 
| om Fixtures 


Industrial Lighting Outlet Boxes, 


ele ctric company Automatic Reelites Covers, 


Switch Boxes 


ol 701 Walinsion Avenue, Chicago 18, Tlinois : 
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ELECTRICAL 
Published for electrical contractors, electrical departments 
CONSTRUCTION in industry, engineers, consultants, inspectors and motor 


shops. Covering engineering, installation, repair, mainte- 
AND MAINTENANCE 


nance and management in the field of electrical construc- 
tion and maintenance. 
with which is consolidated Electrical Contracting. The 


Electragist and Electrical Record . Established 1901 
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Sidelights 
Washington Report 
The Nonconformist, An Editorial.........................---00-20-. 89 


Trends Indicate Sound Growth in Electrical Markets.................... 91 
By B. C. COOPER—Growing demand, increased spending, and renewed 
business confidence are reflected by current trends, notwithstanding 
the recent slowdown in economic activity. These factors, plus an 
optimistic outlook for new construction, point to continuing growth 
in the electrical industry. 


Selecting Motor Control Systems.................... 2.000. eee eee eee 107 


By W. H. YOUNGER—Use of plain starters, combination starters and 
control centers is compared in an objective case study. The author 
dicusses comparative costs and other practical considerations. 


Independence Hall Echoes the Past................... 0.0.2... 000 08. 112 


Our Country’s beginning is dramatically portrayed by magnetic-tape 
sound-track equipment, coordinated with fixed and varying 5-color 
illumination. Performances are presented each evening on the his- 
torical grounds of Independence Hall. 


Grounding of Plug Connections.............-.- 5.05 e eee eee eee 116 


By WILLIAM SUNTER—Here’s a basic rundown on the techniques of 
grounding plug-connected devices through effective use of grounding 
receptacles and plug caps on various types of wiring systems. 


Rotating Equipment for AC to DC Power Conversion................... 118 


By C. G. CLOERN—Motor-generator sets and rotary converters— 
Part 1 of a 8-part series of articles which describes characteristics, 
operation, ratings and maintenance considerations of industrial power- 
conversion apparatus. 


Estimating Forum—XXIll ... 2... 2... 60ers 
By RAY ASHLEY—Analyzing reported costs of proposed projects. 


SILICONE RUBBER News from Dow Corning 


Here’s how | 
Silastic work 
for you 


Why pour molten metal on a rubber she} 
To show you how flexible Silastic®, jj 
Dow Corning silicone rubber, remains wh} 


| 


it is subjected to temperatures as high} 


500 F .. . even higher for short interval 
Silastic insulation for wire and cable wal 


crack, melt, lose flexibility or dielect 
integrity after exposure to heat . . . e¢ 
tinues to work for you. 


Many wire and cable manufacturers off 
constructions —from hook-up wire to hed 
power cables— insulated with Silastic. Wi 


° * . 
not write for full information, today? 


Properties of Silastic that work for 
i 
FLEXIBLE AND STABLE from —130 to 50¢ 


HIGH DIELECTRIC STRENGTH under adveji 
conditions... even the as 
Silastic provides good insulat 
if dry and int; 
INERT TO OXYGEN, OZONE and 


many chemicj 


UNAFFECTED BY MOISTURE 
— water, vapor or steé 


DOESN’T CRACK OR CHECK from weatheri 


NO DETERIORATION due to age, 
thermal cycling or exposure to radiati i 


For complete data on Silastic as Wire 
and Cable insulation, write Dept. 3109, 
Dow Corning Corporation, Midland, Mich. 
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Now, inside as well as out, Bronco 66 Certified types W and G cables are given 
all the protection modern science and technology can provide for a portable 600 
volt cable. To the 67.32% neoprene outer protecting jacket —still the highest con- 
tent in the industry—is added the inner protection of Bronco XL Butyl insulation. 
XL Butyl is markedly superior to ordinary rubber insulation in its resistance to 
aging, moisture, ozone, corona cutting, and especially to heat. It has much better 


electrical properties. We believe Bronco XL Butyl is in all respects the finest insu- 


Jating material available for use in portable cables. 

Butyl-insulated Bronco 66 is not a “special’’; not an alternate vaguely “‘avail- 
able.” You don’t have to ask for Butyl, just ask for Bronco 66. Virtually all of the 
vast stock now in the Bronco nationwide network of Servicenters is insulated with 
Butyl. What’s more, the addition of XL Butyl to Bronco 66 does not increase its 
cost to you by one cent. 


RATED FOR 85°C COPPER CONDUCTOR TEMPERATURE Probably the biggest 
advantage to the user of XL Butyl is the 85°C ampacity rating of Bronco 66 W 
and G cables. This means that, compared to a 75°C-rated rubber-insulated cable, 
a greater current load can now be carried by a conductor of given size. Conversely, 
with a conventional load, a tremendous safety margin is built in to protect the 
cable from temporary overloads, 
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| NEOPRENE | 


PURCHASER CAN SAVE UP TO 20% When you inspect tne 85°¢ 
ampacity tables, you will see that an awg size 2, three-conducto} 
XL Butyl-insulated Bronco 66 cable will carry the same load as < 
size 1 with HR insulation. The savings are about twenty percent 
In smaller sizes also, a cable one or two awg sizes smaller — 
sionally may be used. 

XL Butyl insulation gives you one more compelling reason fol 
ree insisting on the best— Bronco 66 Certified. 


WESTERN INSULATED WIRE COMPANY 
Los Angeles 58, California 


Please rush sample, new ampacity table, and complete information 
on your new XL Butyl-insulated Bronco 66 Certified 600-volt elec 
trical power cables. 
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CONTROL INSTALLATIONS 


ELECTRICAL MATERIALS 


COST INDEX 


CHANGES IN THE COST 
OF ELECTRICAL MAT- 
ERIALS FOR EACH OF 
THREE TYPICAL JOBS 
ARE SHOWN ON THESE 


THREE CHARTS. 


THE BASE (1000) RE - 
PRESENTS THE AVER- 
AGE COST OF THE MAT- 
ERIALS FOR THE YEAR 


1960 


THE MONTHLY INDEX 
POINTS SHOW THE VA- 
RIATIONS IN COST ON 
THE FIRST OF EACH 


MONTH. 
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Sidelights 


Independence Hall in Philadelphia has been equipped for a spectacular 
sound and light drama in which sophisticated floodlighting techniques are 
coordinated with a program of music and voices devoted to the history of 
the structure. It is the first of many national shrines which will be simi- 
larly equipped. The exacting electrical installation was made by E-J 
Electric Installation Co. of New York. Associate Editor John H. Watt 
describes the work in “Independence Hall Echoes the Past” beginning 
on page 112. 


Our annual statistical summary depicts generally favorable trends in the 
economy and in the electrical industry. Associate Editor Berlon C. Coop- 
er’s analysis may be summed up as cautiously optimistic for the immedi- 
ate future with no significant change in the healthy growth pattern of the 
electrical industry in prospect. His report “Sound Growth in Electrical 
Markets” begins on page 91. 


OcT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. cy 


OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. 


The relative merits of different types of control installations are often 
argued but rarely subjected to objective analysis. William H. Younger of 
Allen Bradley initiated and directed a critical study of a practical control 
layout comparing separate switches and controls, combination controllers 
and control centers. His report discloses comparative installed costs for 
the project, and enumerates ten of the most common influencing criteria 
in the selection of components. ‘‘Selecting Motor Control Systems” begins 
on page 107. 
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Washington Report 


SEPTEMBER @ 1962 


Last month President Kennedy decided against a quick tax cut 
as a means of spurring economic growth, which many of his 
advisers and others has recommended. His decision was made 
following the availability and review of July statistics on major 
economic barometers. The July figures did not justify a ‘crisis 
3 atmosphere,’’ according to the President, but instead showed: 
| A @ Another new record in industrial production (an FRB Index 
14 of 119% of 1957 equal to 100%) 
he @ Anew reduction in unemployment (to four million, or 5.3% 

q __ of the total labor force). 
E @ A significant rebound in retail sales ($19.5 billion season- 
ally adjusted), up from $19.1 billion in June. 
In addition, the President gave some reasons for his “‘con- 


aR re eee 


fidence in the economy, such as: 
@ The stock market ‘rests on a sounder basis’ after its 
nosedive in May and June. 
4 @ Inflation “remains no longer a serious threat.’’ 
e @ Progress is being made in halting the outflow of gold and 
= dollars. 
* Whether it is cause-and-effect, or pure coincidence, the 
gy economy has lacked vigor since the stock market break at the 


end of May. Economists, businessmen, politicians or others can 
each make out a case for his position on the economy — 1) re- 
cession, 2) high-level stagnation, 3) continuing slow improve- 
ment. 


Construction spending in July was down from the June rate, 
g but still was at the second highest annual rate on record— 
ZB $61,655 million in July, versus the record $62,474 million in 
g June. July spending was 8% greater than for the same month 
a year earlier. The Commerce Department's official prediction 

for 1962 is $60 billion. The actual new construction spending 

4 in July was $5.7 billion, off about 1% from the June actual 

: figure. Total new private construction outlays in July were 
z $4,061 million, off 1% from June spending, while public con- 
a struction spending totaled $1,645 million, off 3% from June. 


Commerce Department released $2 billion in August to spur 
highway construction, but only about a dozen states have com- 
pleted planning and are eligible for these additional funds. 
: The move was obviously one to help spur the economy, making 
z : $5.8 billion of Federal aid available in the Government's fiscal 

: 1963 rather than the previously planned $3.8 billion. 


The nation’s airports have been allocated $74 million in 
Federal aid, for the current fiscal year beginning July 1, it was 
recently announced by Federal Aviation Agency. The aid funds 
will go to 419 of the nation’s airports. Generally speaking, local 
communities match the Federal grants on a 50-50 basis. 


Home construction activity declined slightly in July, to a 
seasonally adjusted annual rate of 1,407 thousand new private 
housing units, off 0.5% from the June rate. The annual rate 
of all private housing starts in the first seven months of this year 
averaged just under 1.4 million units, which is 25,000 units 
below the Dept. of Commerce's forecast for the year. 


The U. S. gold reserve declined $742 million during the first 
seven months of 1962, leaving $16,148 million on hand. The 
total outflow of gold in all of 1961 was $877 million. 


PHOTO-DIAGRAM OF HORIZONTAL CROSS SECTION\ 
SHOWS WIDE LATERAL LIGHT DISTRIBUTION 


| Narrowest floodlight delivers 
widest horizontal beam plus 
ntrolled vertical distribution 


| The widest usable floodlight beam 
available today is produced by the 
Taarrowest reflector. This seeming 
| paradox of design in Revere’s revo- 


lutionary new 400-watt mercury 


by the photo-diagram at the left 
and its adjacent caption. The unit 
‘achieves an extremely wide lateral 
| beam spread. A similar demonstra- 
| tion through a vertical cross section 
‘would reveal carefully controlled 
vertical light distribution. 


_ Beam spreads and efficiencies are 
‘given in the table below. Notice that 
efficiency figures are beam efficien- 
| cies and that changes in the vertical 
distribution may be achieved with- 
-out appreciably affecting the wide 
lateral distribution. 


~ 400-Watt Horizontal Vertical Beam 


- Mercury Beam Beam _ Effici- 
~_ Lamp Spread Spread ency 
Clear 158° 39° 57% 

Phosphor- 

' Coated 164° 80° 61% 


_ Prior to the invention of the 
-CAT’S-EYE, a light pattern of wide 
lateral and controlled vertical dis- 
tribution could be obtained only 
with a point source in combination 
| with a Fresnel lens. This new Revere 
| floodlight achieves such distribution 
with high utilization by means of a 
unique combination of elliptical and 
parabolic reflector contours. 


' The controlled beam of the 
| CAT’S-EYE puts more light where you 


_*Patent applied for. 
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mevolutionary new “Cat’s-Eye” 
Floodlight* gives widest usable beam 


want it and makes possible efficient, 
economical lighting of parking lots, 
sports areas, loading ramps, and 
building fronts. Now you can light 
wide areas with fewer floodlights 
and attain higher intensities than 
with conventional units. 


We expect that there may be ques- 
tions about the ability of so narrow 
a floodlight to produce such a wide 
beam. To answer these questions 
our representatives will welcome the 
opportunity to supply photometric 
data and to arrange a demonstra- 
tion that will let this remarkable 
luminaire speak for itself. 


The handsome CAT’S-EYE is inter- 


nally wired with no cords or wires 
exposed to view. It is sturdy and 


FRONT VIEW of Revere cat’s-EYE 
illustrates slender, upright contour. 
Unique shape results from use of 
reflector with elliptical horizontal 
cross section that produces the 
widest usable beam of any floodlight. 


PHOTO-DIAGRAM shows wide lateral distribution of light. Line drawing of 
- Revere cat’s-EYE is superimposed on photograph of reflector’s horizontal cross 
_ section. (Note: Special light source is here surrounded by slotted shield to pro- 
- duce ray trace that represents light flux in this laboratory demonstration. ) 
Light control is achieved solely by the compound elliptical reflector. Special 
heat-resistant convex lens is contoured to prevent internal reflections and to 
provide maximum light transmission. The lens provides weathertight cover. 


RVR-2-215 


= 


weatherproof and is designed for 
long, trouble-free service and easy 
installation. A degree-marked fitter 
and built-in sights assure accurate 
aiming. The narrow shape permits 
compact mounting of the floodlights 
in multiple installations, and acces- 
sories are available for pole-top, 
cross-arm, pipe, or wall mounting. 


A combination fitter-housing en- 
closes a choice of constant-wattage 
or reactor-type ballasts for common 
primary voltages. A fitter without 
the housing and integral transformer 
is used with remote ballasts. 


For more information on how you 
can widen your outdoor lighting 
horizons with the CAT’S-EYE, send for 
your copy of Bulletin No. 100-49. 


SIDE VIEW shows parabolic contour 
of luminaire’s vertical cross section 
which produces controlled vertical 
beam spread. Combination fitter- 
housing below the reflector encloses 
transformer for mercury lamp. 


OUTDOOR LIGHTING 


REVERE ELECTRIC MFG. CO. 


7420 Lehigh, Chicago 48 (Niles), Illinois 
TELEPHONES: Area Code 312, Niles 7-6060; 
Chicago, SPring 4-1200. TELEGRAMS: WUX Niles 
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GOOD LIGHTING PAYS EVERYO 
..BE SURE T0 GET YOUR SHAR 


Graybar’s Lighting Action Plan helps includes such helpful items as a cc 

you get it! Graybar gives you the tools plete Lighting Prospect Plan Boo 

for selling... quality lighting equipment, Light Meter, Lighting Selector and ot 
priced to fit every budget...available from sales aids. But time is money — y‘ 

your local Graybar stocks. Also, you’re money, so act now on the Action Pl 

able to offer financial help through Leased Ask your local Graybar man, or w] 

Lighting —at no risk or cost. And... you Action Plan, Graybar Electric Compal 

have all of Graybar’s know-how for help Inc., 420 Lexington Avenue, N. Y.17, Nj 
in planning, layout and specification. and...call Graybar for ; wt aq ono 
thing electrical. rrayoa 


It’s all in the Graybar Sales Kit which everything electrical. 


BENJAMIN: Outstanding style and economy in Benjamin’s Modular- MOE LIGHT: Prewired Adjust-All round recessed housing with choice 
Troffer for recessed or surface mounting; Prismatic Lens or 2” Cube 40 decorator combinations of Open Trim, Trim-and-Glass and Decora 
Plastic Louver. Fixture is one-piece steel housing; baked enamel finish. Glass including satin brass or aluminum, chromium, baked enamel, | 
Suggested user price $29.60 with two 40 W Rapid Start Lamps, $47.65 ished brass, Fresnel lenses, opal glass, white glass, etched glass. i 
with four lamps. Troffers at slight additional cost in flange construction 
__with integral swing-out hangers. | 
| 

: 

. 


KEYSTONE RLM FEATURE-LITE INDUSTRIAL: Here's top efficiency lighting with 12% GE POST MOUNTED : i 
upward component, lifetime porcelain enameled reflectors and high power factor fused with acrylic plastic fight diffusing globe cil eae 
ballasts. In 4-foot, 2-lamp Rapid Start suggested user price $21.65; 8-foot, 2-lamp Internally prewired for quick, easy installation; optional i 
Slimline suggested user price $36.65. electric control available. Suggested user price $130.00 
control, $138.00. 


- footcandles at $34.75. 


Saibshadheremeaiani Xitel Peetelaldinn 


HONY “THRIFTY-Q”: Cool, con- 
ed Quartz-lodine lighting. Cast alu- 
um fixture for rapid heat dissipation; 
-temperature Neoprene gaskets. In 
) models, ota 120V, suggested 


WIDELITE: For 100, 175, 250, 400 
and 1000 W color- corrected mercury 
bvapor lamps, quartz-iodine lamps or 
‘incandescent lamps, or in combination. 
die-cast aluminum bodies resist corro- 
‘sion and damage; heat dissipating fins 
omote longer operating life. May be 
ounted on walls, poles or hung; in 
single or multiple units. Choice of re- 
lectors for different beam coverage. 
Available in all voltages at suggested 
ser prices from $42.00. 


WAKEFIELD PRISMATIC: Popular practical, inexpensive » Wakefield Pris- 
matic luminair has ¥%” thick clear lens diffuser of styrene, easily removed 
without tools. Prismatic 50 has two Rapid Start lamps for 50 footcandles 
—suggested user price of $20.75; Prismatic 100 uses four lamps for 100 


AMPLEX: Advanced lighting uniquely combining fluorescent and 
incandescent. Instantly adjustable lamp, high quality light for 
office, plant or laboratory...in clamp-on, screw-down or draftsman- 
eeu mounts. Suggested user prices from $27.40. 


‘eater ate a 


LITECRAFT VALULITE: Fixtures that 
feature beauty in opal glass and ano- 
dized aluminum; hinged ceiling drums 
for easy relamping. With two 75 W 
lamps, suggested user price $6.40, 
three 100 W lamps, $10.00. @ Litecraft 
also features fluorescent fixture with 
reversible plastic diffuser for horizon- 
tal or vertical mounting on wall or ceil- 
ing. Suggested user price with 40 W 


Rapid Start, $13.35. 


MOLDCAST HOUR GLASS: Modern de- 
sign in cast aluminum fixtures for 
sealed beam lamps. The Hour Glass is 
the only cast aluminum, weatherproof 
fixture of its kind, complete with pro- 
tective lens and canopy plate. Satin 
aluminum finish protected by clear 
plastic coating. Suggested user price 
$25.17. 


Here is part of the wide selection of fixtures we carry... 


JEFFERSON DRI-LOK: Ends danger of compound leakage. Dri- 
Lok is a new thermo-setting plastic, bonding ballast core, coil 
and case into one unit. Will not react or combine chemically 
with any material in ballast. Ballast operates cooler for longer 
operating life. 


STERNER LIGHTING: Low- 
est installed cost per lume 
output of any outdoor flu 
rescent. Davit lights are 
complete down to mountin 
bolts, internally wired with 
HPF ballast in base for eas’ 
servicing through patented 
“Hinge-O-Matic’’, allowing 
one-man relamping and low- 
cost initial installation. Pole 
and lamp are fastened to 
base with heavy-duty hinge 
for quick manipulation. In 
natural aluminum or ano-— 
dized finish. Suggested user — 
prices range from $377.00 
to $472.00, including poles 
and all equipment. Also 
available in double-davit 
construction. @ Circa-Lite 
also features exclusive 
“‘Hinge-O-Matic’’ for ease of 
installation and mainte- 
nance. Suggested user price 
from $268.00 to $535.00, 
including poles. 


a stock at Graybar...headquarters for lighting and lamps ’ 


Sheath—premium grade P.V.C. 
Cable Tape—Mylar* 
Fillers—non-wicking plastic 
Insulation—high density polyethylene 


Coding—Type A: white printed code 
on black—IPCEA Method #3 
Type B: spiral stripes 
on color background—IPCEA Method #1 


Covering—heat stabilized Nylon* 


Conductor—stranded tinned copper 


*reg. DuPont trademark 


til! 


Vda 


New Rockbestos 90°C Plastic Control Cable 
Offers maximum circuit reliability 


Rockbestos PNR X-90, 600 volt, plastic con- 
trol cable was designed specifically to provide 
maximum circuit integrity under extreme 
environmental conditions...resulting in lower 
cost per service hour. 

Suitable for aerial, conduit or direct burial 
service at temperatures from —67°F to 
+195°F, PNR X-90 features a number of 
other important advantages due to its unique 
construction. It has excellent resistance to 


heat distortion, cold flow, environmental 
stress cracking, temporary overload condi- 
tions and exposure to most chemicals and oils. 

We invite you to compare the construction 
features and physical and electrical properties 
of PNR X-90 with IPCEA requirements listed 
on the opposite page or with any competitive 
plastic cable. See for yourself how extra 
quality and extra reliability, are designed into 
Rockbestos PNR X-90 plastic control cable. 
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Physical Properties of PNR X-90 
Exceed IPCEA Specifications 


ROCKBESTOS PNR 1.P.C.E.A. 
X-90 S-61-402 


ADVANTAGES 
PNR X-90 


Coated conductors Uncoated Quicker soldered connections. Cleaner, more positive pres- 
sure connections. 

High Density PE insulation Regular PE Tougher, crack-resistant, better heat and cold resistance. 

Nylon insulation covering Optional Better abrasion—, heat—, and chemical-resistance. 


Non-hygroscopic, non-fibrous fillers 
Mylar cable tape 


Premium PVC jacket, 
90% concentricity 


Material not specified 
Not required 


General purpose 
PVC—80% 


Electrical Test Results also 


Prove Superiority of PNR X-90 


No moisture wicking. 


Rounder cable—easier to handle, cleaner. Tape improves 
flexibility, augments jacket toughness, and serves as 
chemical barrier. 


Tougher, better heat distortion resistance, improved cold 
resistance, flexibility and resistance to wear. 


Here’s another fact worth remembering...the service- 
ability of the basic plastic construction of PNR X-90 cable 
has been proved in two ways: in the millions of feet of 
regular; small-diameter PNR cable used in hundreds of 
installations since it was introduced in 1948, and in its 
adoption by military specification for severe environ- 


mental conditions. 


On your next critical control circuit installation specify 
Rockbestos PNR X-90 for extra reliability. 


1.P.C.E.A. ROCKBESTOS TYPICAL 
TESTS S-61-402 RSS-3-201 VALUES 
POLYETHYLENE INSULATION 
Original:—tensile, psi 1400 min. 2800 min. 3,100 
—elongation, % 350 min. 250 min. 300 
NYLON COVERED CONDUCTOR 
Dielectric strength: (X-90) 
Heat distortion—10#, 115°C 24 hr. — 12,000v. min. 22,000v. : 
Cold flow—50#, RT, 24 hr. —— 20,000v. min. 50,000v. 4 
x Tank—6 hr. water #12—600v. 3000v. min. 3,000v. min. OK i 
a Insulation Resistance K— | 
6 hr. in water 30,000 min. 50,000 min. OK ‘a 
SAEZ0 oil, 70°C., 4 hr: ‘| 
PE tensile, % of original — 90 min. 93 
PE elongation, % of original —— 90 min. 92 : 
Cold blend—55°C., 1 hr. No cracks No cracks OK Al 
SHEATH Sal 
Original: tensile, psi 1500 min. 1900 min. 2,500 
elongation, % 100 min. 175 min. 275 tal 
SAE20 oil, 70°C., 4 hr: Al 
tensile, % of original 80 min. 85 min. 96 : 
elongation, % of original 60 min. 85 min. 92 rk: 
Heat distortion, 121° C , 
1 hr.:—% 50 max. 30 max. 14 ar | 


AOD 
Ss 


ROCKBESTOS wire & CABLE Co. 
DIVISION OF CERRO CORPORATION 2 
MAIN OFFICE AND FACTORY: Nicoll and Canner Streets, New Haven, Conn. 
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New EQ-225 AMP BREAKER 
2 POLE 120/240 VOLTS A-C 
125-225 AMPERES 


NEW 


EQ-225 AMP 
BREAKER 


SAME 


FAMOUS I-T-E QUALITY 


Now available under the I-T-E label are the new 
EQ-225 circuit breaker, new EQ-Loadcenter with’ 
150A or 200A main breaker, and enclosed EQ-225 
breakers .. (NEMA Type 1, 1B and 3).. in ratings 
of 125, 150, 200 or 225 amperes. These new mod- 
ern, compact devices provide positive protection 
against overload or short circuit conditions. The 
EQ-225 employs Quick-make, Quick-break, Trip- 
free mechanism action with common trip (not 
companion trip). A fault to ground automatically 
opens both poles of the breaker! Overcurrent pro- available from distributor 
tection combines the time proven thermal mag- —stgck. Sizes are T50A soi 
netic principle for positive protection against over- breaker with 20 to 30 branch 
load or fault conditions. For additional informa- pole spaces and 200A main 
tion, contact your nearest I-T-E District Office, or breaker with 20 to 40 branch 
your local |-T-E Authorized Distributor. pole spaces. 


for the Contractor who is Proud of his work 


The new EQ Loadcenter, with 
an EQ-225 main breaker, is 


@ I-T-E CIRCUIT BREAKER COMPAN\ 
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Mwice the work iin halt the time: 


a | 


| PLASTIC 
| ELECTRICAL 


Ae 
g 


hia ence 


ER gt 
rose & 


Does the work of rubber tape and friction tape! Saves time with swift once-only splicing 
; . .. looks better, lasts longer because it sticks and stays, conforming to any shape. Low 
bulk makes it especially good for neat, close tolerance work. Won’t creep or thin in 
wide range of temperatures. Costs no more. Anyway you look at it, BULL DOG VINYL 
; PLASTIC is economy all around! BULL DOG (.007” thickness) has minimum dialec- 
tric strength of 10,000 volts. 


There’s « BULL DOG TAPE for every purpose 
e Friction e Rubber e Plastic 


Sold only 
through verified 
wholesalers 


AMERICAN BILTRITE RUBBER COMPANY 
BOSTON WOVEN HOSE & RUBBER DIVISION BOSTON 


BOSTON 3, MASSACHUSETTS 
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Natural wooded settings and dramatic indoor-outdoor lighting ideas are features of the Kenwood Gardens homes in the Cleveland suburb of Gates f 


In Cleveland, Ohio, this house sells for *40,900 


(“... and convenience features like concealed telephone wiring 
help me sell it,” says John Koerber of Kenwood Builders) 


“Concealed telephone wiring is one 
of the best investments a builder 
can make in gaining the confidence 
and respect of his prospective cus- 
tomers,” says John Koerber, Ken- 
wood Builders, Inc. 


“The Telephone Company comes 
in and makes a clean, quick installa- 
tion while the home is being built. 
There’s no trouble or time loss for 


the builder—and telephone prewir- 
ing is a great convenience for the 
buyer. Having concealed telephone 
wiring in our homes gives us a real 
sales talking point.” 


Kenwood Builders is currently 
constructing 54 custom homes in the 
Kenwood Gardens suburb‘of Cleve- 
land, Ohio. The homes’ range in 
price from $38,000 to $60,000. 


BELL TELEPHONE 


Your Bell Telephone Business Office will help teleph 
plan your homes. For details on home installat 
see Sweet’s Light Construction File, 11¢/Be. For | 
mercial installations, Sweet’s Architectural File, 33a 


SYSTEM 


TWO LEADING) 
HEADACHE 
REMEDIES, 


mprobe snap-around volt-amp-ohmmeters clear up nagging electrical servicing problems faster than pills get into the bloodstream ina 
tv commercial. That’s because Amprobes work three ways to bring instant “relief” to electricians and maintenance men. They use the 
RS-3 as a voltmeter to determine low- or high-voltage conditions (3 ranges: 0-150/300/600 v AC); as an ammeter to balance circuits, 
set relays, take load surveys (5 ranges: 0-5/15/40/100/300 amps AC); and as an ohmmeter to measure resistance and check for 
‘Continuity, opens and shorts (1 range: 25 ohms mid-scale). The RS-3’s rotary scale ensures error-free readings; its pointer lock enables 


you to work with either hand — even when the conductors yy tested are hard to get at. No wonder more Amprobes are in use 


today than all other similar instruments combined. The RS-3 sells INSTRUMENT CORPORATION 
for $52.50. Other Amprobes start at $19.85. At your distributor. mm AVMPROB 630 MERRICK ROAD, LYNBROOK, NEW YORK 
i IN CANADA: ATLAS RADIO CORP., 50 WINGOLD AVE,, TORONTO 
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Bt os Guts 


faced exhaust valves a 


Stellite 
One of the toughest alloys known. G 
up to 300% longer valve life than 

valves. It’s the important details like 


ee os a eee 


2icture of a man 
who bought a 
bargain’ electric plant 


you want an electric plant for use a few hours a year on an annual camping 
, rent one. Or buy a “bargain.” While it is true you get what you pay for, 
re’s no need to pay for more machine than you can use. 


But for high-use, professional applications, you need more brawn and stamina. 
1e lightweight piece of equipment just won’t deliver full-rated power consistently, 
on’t stand up under heavy use. They’re just not built that way. 


When you need a workhorse, buy a piece of quality equipment. It’ll pay off in 
the long run . . . often in a matter of weeks or months. 


nan Electric Plants are designed and built for high-use applications. We assume 
e use is going to be hard and heavy. That’s why we use Stellite valves as 
standard equipment, where others make it an optional ‘‘adder” or can’t supply. 
jDhat’s why Onan crankshafts are stronger, connecting rods and bearings bigger. 


aN Jew Onan “J”? Electric Plants have overhead valve design. No other engines in 
dt he 6 to 40 horsepower range are OHV. It’s the first medium horsepower engine with 

1is big engine feature. What’s in it for you? 15% more power with 10% less fuel. 
Busi as much mileage before lead deposits build up as conventional L head engines. 


| a 


WNext time you’re in the market for an electric plant, estimate how many hours 
if year, how many years you expect to use it. The Performance Certified Onan will 
fhe your best buy by far. Simple arithmetic will prove it. Call your local Onan 
idistributor. He’s in the Yellow Pages, Thomas’ Register, Sweet’s. 


ONAN Division, Studebaker-Packard Corporation ¢* 2570 University Ave., Minneapolis 14 


#Onan’s exclusive Magneciter gener- 
ator is static excited to eliminate rotat- 
ing exciter and mechanical regulator. 
Moving parts are eliminated in both 
Sexciter and regulator. Voltage recovery 
is five times faster than brushless type. 


PERFORMANCE 
CERTIFIED 


We certify that when properly in- 
stalled and operated this Onan elec- 
tric plant will deliver the full power 
and the voltage and frequency regu- 
lation promised by its nameplate and 
published specifications. This plant 
has undergone several hours of run- 
ning-in and testing under realistic 
load conditions, in accordance with 
procedures certified by an independ- 
ent testing laboratory. 
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LET GENERAL ELECTRIC 
PROVE ITS EMPHASIS ON 
VALUE and your customers 
will see why they get more for 
their dollar every time they buy 
a General Electric lamp. Every 
one of the fluorescent lamps 
you see on this page can make 
your.customers more profit 
from ight. 


THE NEW F40 gives your 
customers more light than any 
other standard forty-watt fluo- 
rescent on the market because 
inside it the Wattage Miser elec- 
trode converts formerly wasted 
watts to useful light. 


pee ac 4 


KEW FSS 


THE POWER GROOVE? is 
the most powerful fluorescent 
made; it puts more light on an 
area indoors or outside, cuts 
your customers’ costs of instal- 
lation by reducing the number 
of fixtures needed. _ 


THE ALL-WEATHER?® is 
the glass-jacketed fluorescent 
designed by General Electric 
engineers for cold weather 
—it is the only fluorescent 
that maintains full light out- 
put without extra enclosure 


.. .during zero temperatures. 
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Your customers get extras because of the emphasis General 
Electric places on all kinds of values—from extra value lamps 
like those shown here, to extra help in using them, to extra 
availability through G-E supported stocks in every part of 
the nation. To learn about these values, call your General 
Electric office or write General Electric, Large Lamp Depart- 
ment C-250, Nela Park, Cleveland 12, Ohio. 


+k Registered trademark of General Electric Co. 


E SLIMLINE is a lamp 
tT customers may already 
w—it is the most popular 
nt-foot fluorescent—and 
light output and life 
ings were both increased 
ing the past year. 


THE HIGH OUTPUT is 
a better buy than ever, 
because both its light: out- 
put and life ratings were 
increased during the past 
year, another example of 
increasing values your cus- 
tomers get from G-E lamps. 


Progress !s Our Most Important Product 


GENERAL @@ ELECTRIC 


| 
| 


EATERS 
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| Why buy “married couples” whe 
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you can have the better half? 


Twin...tandem...duplex—“togetherness” by any name cuts your 
operating flexibility by 6674 %. Only Federal Pacific gives you com- 
plete flexibility with one-third the cost in the first and still exclusive 
half-module, single pole 15 and 20 amp Stab-lok® circuit breakers. 


Mix them or match them in any combination—15-15, 15-20, 20-15, 


20-20. You'll find two “better halves” cut inventory and space costs 
of “married couple” breakers by two-thirds. Another demonstra- 
tion of the “leader look’ from the Company that is celebrating ten 
consecutive years of continuing leadership in the industry. Ask for 
Bulletin FPB-1-1000. Federal Pacific Electric Co., Newark 1, N. J. 
PeDERAE PACIFIC ELECTRIC COMPANY 


growth through creative energy 


VESTIBULE AND LOBBY TELEPHONES, for communication with 
apartments, may be combined with mail boxes and alphabetical 
directories. New, modular design, cordless loudspeaking. 


“LIFE’’-SIZE MAIL BOXES do not bend or tear full size magazines or 
other mail because of the full-opening door design. Two-piece 
construction cuts down installation time, simplifies maintenance. 


vide lowest cost 


NON-ELECTRIC DOOR CHIMES are completely mechanical and pro 
installation. Models available are: colonia 
knocker, pushbutton, one-way mirror viewer (illustrated). 


APARTMENT TELEPHONES, with new electronically-produced signa 


are modern and streamlined. Simple, plug-in construction reducé 
installation costs, facilitates maintenance. 


SAN <s 


Only Auth Offers A Complete Line of : 


APARTMENT HOUSE COMMUNICATION EQUIPMENT 


More and more architects, contrac- 
tors and distributors are calling on Auth 
for apartment house equipment. The 
reasons? Auth offers the widest selec- 
tion of apartment house telephone sys- 
tems, mail boxes and non-electric door 
chimes available anywhere in the coun- 
try. This means you can meet all your 
requirements from one dependable 
source. And—no matter how extensive 
or complex the installation, you’re 
assured of identical high quality and 


uth 


SINCE i992 


efficiency throughout the building. 

Most important for cost-conscious 
builders and contractors, Auth’s 70 
years of experience in manufacturing 
communication equipment for apart- 
ment house service means that every 
Auth product is engineered for easy, 
low cost installation, and minimum 
maintenance. 

Auth “Life”-Size Mail Boxes, Vesti- 
bule-to-Apartment Telephone Systems, 
and Non-Electric Door Chimes pic- 


tured above are typical of the quality 
equipment supplied by Auth for thou. 
sands of modern apartment buildings 
Many other types and models are 
included in the Auth catalog to mee 
virtually every apartment house 
requirement. 

If you are not yet acquainted witt 
Auth apartment house equipment 
write for new Auth Catalog Section AM 
today. A copy is yours for the asking 
without obligation. 


Auth Electric Company, Inc. 


LONG ISLAND CITY 1, 


NEW YORK 


MANUFACTURERS OF APARTMENT HOUSE TELEPHONE SYSTEMS, MAIL BOXES, DOOR CHIMES, AND BELL SYSTEM: 
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LOOK FOR THE PURPLE LINING THAT MAKES CABLE PULLS 61% EASIER 


In testst comparing lined and unlined conduits (including steel) the purple silicone lin- 
ing in Kaiser KINGFISHER let cables slip past the third bend up to 36% easier... past 
the fourth bend up to 61% easier. 


Kaiser KINGFISHER gives you four more time saving differences: light weight, easy cut- 
ting, uniform bending, and exclusive high strength forged couplings. 


Only competitively priced Kaiser KINGFISHER has all the advantages of aluminum plus 
slick K-40 silicone lining. Cut installation costs on your jobs: look for the purple lining 
that makes cable pulls easier . . . from your authorized Kaiser KINGFISHER Distributor. 


KAISER 


t+ Using 3 #2RHW cables in 144” conduit. 
* Trademark of Kaiser Aluminum & Chemical Corporation. 


ALUMINUM 


Watch “‘Kaiser Presents the Lloyd Bridges Show”’ weekly, CBS-TV Network 
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more production in the case of Charmeuse 
_ Asheboro, N.C., with 30% fewer rejects. 


pu get famous Day. Brite quality. 
substantially 


ju are building a new plant or relighting an 
ing one, now there’s no reason to settle for 
ning less than genuine Day-Brite “Comfort For 
stry”’ lighting. Here’s why: 


here is no change in the fixture quality 
lerformance, yet you save on initial cost. In 

CFI-25 was reduced in price up to 17.7%. 
cased production efficiencies make this additional 
possible. With this new 10% cost cut, these 
res are now priced below much inferior ‘indus- 
lighting equipment. 


‘ou save on installation. Day-Brite designs 
builds these fixtures to go up fast, line up easily 
'8-foot rigid channel, one-piece reflector. 


‘ou save on increased production. The 
» workers with the same tools in the same floor 
ewill produce more with Day-Brite CFI lighting. 


And today, at the new lower cost, Day-Brite CFI 
‘ing isan even better investment than ever before. 


— 


10% more erdduction for B. B. Walker Shoe Co., Asheboro, N. C., when just 
'3% would have covered the cost of the entire Day- Brite installation, 


ower cost 


Get the whole story. Call your Day-Brite represent- 
ative for the facts and the fixtures.. 


AN EMERSON ELECTRIC COMPANY “™ 


DAY-BRITE LIGHTING, INC. 


St. Louis, Mo., Tupelo, Miss., and Santa Clara, Calif. 


Amalgamated Electric Corp., Ltd., Toronto 6, Ont. 
NATION’S LARGEST MANUFACTURER 


OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 
eee 
Dept. EMC 


Day-Brite Lighting, Inc. 
6260 N. Broadway 
St, Louis 15, Mo. 


Gentlemen: Send full information about Day-Brite CFI 
“Comfort For Industry” lighting fixtures. 
NAME. TITLE 


ADDRESS. : ana 


saa ee as ak, We 


a Cages eros 


meno eae 


.or mail coupon. 


FIRM. aie te Sees ae eet 


D-481 


Spans latte sephnarsgt : 


NEW FROM 
RACo 


RACO’'s regular thru-the- 
wall boxes. 3 sizes for %” 
and %” drywall and %4” wet | 
wall. U_ Approved 


RACO E.M.T. Pressure Cast Set Screw Fit- 
tings with Staked Screws. These rugged new 
fittings have staked screws that are flush 
with the inside. You never have to back off 
screws and the screws never fall out. De- 
signed of top quality alloy. Concrete tight. 
Deep cut threads speed up installation. 


Connector and coupling available in five is ‘ 
sizes %4" to 2", CS uU t t 
U, Approved W E 


E.M.T. Insulated Throat Set Screw Connec- 
tor. Cutaway above shows how RACO has 
rolled the insulated throat over the shoulder. 
This feature prevents throat from falling out, 
even with temperature changes. Eliminates 
the need for a separate plastic bushing. 
Available in six sizes 42” to 2”. 

U, Approved 


FITTINGS For Every Need 
® Rigid Conduit 
© E.M.T. (Thinwall Conduit) 


© Armored bushed cable, flexible metallic 
tubing and non-metallic cable 


® Service entrances 


boxes. For 4”, 6” and 8” blocks 
single or 2-gang. U; Approved 
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4” square boxes. 


~ a 


RACO Thru-the-Wall Boxes 
ASONRY CONSTRUCTION SAVE 38% 


Above: An oversized ir- 
‘fregular area must be cut 
n the block for two 4” 
boxes. 


Below: Fitting square 
Kicornered RACO boxes re- 


iquire less work. 
4 


RACOS 


bove: Remove KO’s on both 


Below: Nothing to remove thus 
saving you installation time. 


ple and tighten. 


Below: No nippling and no lock- 
nut required. RACO saves you 


material and time. 
~w 


Above: Remove KO’s 
from two 4” boxes. 


Below: Nothing to re- 
move saving you time 
on-the-job. 

wy 


Above: Nipple two 4” boxes 
together, screw locknut on nip- 


OTHER WAY 


studding. 


Above: Nail two 4” boxes to 


REGULAR CONSTRUCTION SAVE 5O% 


Above: Two 4” square covers 


put in place. 


Below: One RACO thru-the-wall 


OTHER WAY 


fain, 
Above: Nipple two 4” 
boxes together, screw 
locknut on nipple and 
tighten. 


Below: No nippling re- 
quired eliminating costly 
labor and material. 


box, with mounting bracket can 
be nailed to the stud quickly 
and easily. 


OTHER WAY 


Above: Two plaster cov- 
ers installed on boxes. 


Below: No covers needed 
on RACO thru-the-wall 
boxes. 


Below: No covers needed, thus 
... eliminating a costly opera- 
tion. 


a 


ee 


Above: Mudding around 
is a messy, time con- 
suming job. Holes have 
to be retapped. 


Below: RACO boxes give 
you a neater, faster job. 
Device holes are inside 
... no retapping. 


ALL-STEEL EQUIPMENT INC. Aurora, Illinois 
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CON TROL 


BEFORE YOU INSTALL ANOTHER MOTOR STARTER, 
MEASURE /TS TOTAL VALUE 


Compact size is important, but 
what other factors should you 
consider in making your choice? 


portant to have a compact starter when space 

is at a premium? You said it! And, you 
wouldn’t even consider a motor starter that won’t 
deliver dependable performance, easy mainte- 
nance, long contact life, and quick installation. 
They’re all quality standards in which Cutler- 
Hammer starters have long excelled. 

But, there’s more to consider when selecting 
a motor starter. Hundreds of contractors have 
told us they often choose Cutler-Hammer starters 
because of certain non-product factors which com- 
bine to give total value every time: 


“OFF-THE-SHELF’’ AVAILABILITY. Over 
91% of your standard starter needs are available 
from local stocks. Even very special requirements 
can often be handled overnight. With Cutler- 
Hammer, complete starters or replacement parts 
are a phone call away .. . from the balanced 
stocks of more than 600 Distributors backed by 
66 district offices and 17 regional warehouses. 


WHAT’S NEW? ASK 


Cutler-Hammer Inc., Milwaukee, Wisconsin e Divisions: AIL; Mullenbach e Subsidiaries: Uni-Bus, Inc.; Cutler- 
Hammer International, C.A. e Associates: Cutler-Hammer Canada, Ltd.; Cutler-Hammer Mexicana, S.A. 


COMPLETE SERVICE. Both your Distributor 
and your Cutler-Hammer man treat your appli- 
cation problems as their own. Together they are 
equipped to handle your special requirements— 
and emergencies—in just a matter of hours. 


FULL PRODUCT LINE. Cutler-Hammer offers 
you a complete line of ten NEMA sizes . . . 00 
through 8. The entire starter line is designed to 
rugged industrial standards . . . is proven in hosts 
of applications . . . and exceeds NEMA require- 
ments in every respect. 

So, next time you’re contemplating a motor 
starter, don’t stop short with an evaluation of 
vroduct factors only. Also measure the non- 
product values you get with Cutler-Hammer’s 
immediate availability, complete service, and a 
full product line. For complete details, send for 
bulletin LO-70-S241. And for Cutler-Hammer’s 
total-value story, call your local Cutler-Hammer 
Distributor today! 


Ei 


CONTROL 
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Midget Busduct delivers ! 

instant power for equipment i oe 
as easily as plugging i Le 
in an extension cord. 


Fast installation! 
Patented boltless pressure 
connectors slip over busbar 
ends for a tight, firm contact 
that allows for maximum 
expansion and 
contraction. 


CIRCUIT 
BREAKER PULL-OUT ed 
PLUG-IN (Operating) | “% 
UNIT UNIT Xs 


FUSIBLE 
PLUG-IN 
(Non-operating) 
UNIT 


FUSIBLE RS 


Instant 100-Amp. Plug-In Power When And 
Where It's Needed With MIDGET BUSDUCT 


Although the initial price of Midget Busduct is slightly 
more than wire and cable, the saving on labor alone 
results in a surprisingly lower installed cost. 


No cutting or bending, no threading of conduit is neces- 
sary with Midget Busduct. It is 100% salvable when 
plant layouts are changed, or machine relocations are 
made. Quick availability of plug-in units permits load 
connections in minutes to save even more on labor. 


Either copper or aluminum conductors can be furnished. 
Midget Busduct has plug-in outlets every 12”, on one or 
both sides, to accommodate several types of plug-in 
units, (three are shown at left), in 30 to 100 amp. capa- 
city. Ask for complete information and prices. 


RANK SINCE 1891 
DAM ELECTRIC COMPANY 


P.O. BOX 357, MAIN P.O.+ ST, LOUIS 66, MO 


PRODUCERS 
COUNCIL 
ON =r 


geese’ 
busduct + panelboards + switchboards + service equipment Gt ng 
safety switches + load centers + Quikheter eorps 
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Clancy Atkins is up to here 


Clark customers, happily, haven’t much need for Clancy Atkins’ 
services—he’s our replacement parts manager. 


To while away his time, Clancy keeps a fine set of records. Example: 
During the past seven years, Clancy has shipped only one set of 
replacement contacts for every 23 Clark CY size 1 starters sold. 


Such reliability may be a problem for Clancy, but it can mean big 
value to you—when productivity of men, machines and materials 
depends upon consistent performance, repeated millions of times, 
by vital electrical controls. 


Compare all makes with Clark when you buy or replace electrical 
controls. Compare for quality construction, ease of installation and 
long service reputation. 


And, compare price. Clark controls cost no more. 


|ARK CONTROLLER COMPANY 


MAIN PLANT: CLEVELAND, 10 ¢ WESTERN PLANT: LOS ANGELES, 58 
IN CANADA: CANADIAN CONTROLLERS, LIMITED, TORONTO, ONT 


in replacement parts 


90 WAYS NEWER! Clark’s CY starter 
line retains its basic time-proven design, 
but improvements to increase operating 
efficiency are being made constantly. On 
this size 2 starter, for example, 90 sepa- 
rate improvements have been made since 
1950. The starters we make today may put 
Clancy out of business entirely. 


Ta Sa oe 


TRIANGLE UNIT TYPE DUCT-CABLE SYSTEM 


ae ie ei te nh 


Triangle’s Unit Type Duct-Cable System has been designed and engineered 
to overcome the disadvantages of the installation of duct in short lengths 


% with sleeve type couplings. Triangle’s method provides a vastly superior 


+ system at considerably lower cost through the use of a “UNIT ASSEMBLY” 


_ consisting of the required number of parallel conductors in long length 


coilable plastic duct on reels. 


e Easier To Transport—No separate units to be transported and assembled 
but a complete system, ready for installation. 


e Easier To Trench —There’s no need to work in the trench, therefore 
only a small slot trench is required. Or, just plow the system in. 


e Easier To Install—Duct need not be straightened too much, since some 
snaking is necessary to accommodate expansion and contraction. This 
system eliminates use of fish wire, splice boxes and fittings to meet 
changes in route and profile. Eliminates the necessity for sand bedding, 
protective planking or other precautions normally required for direct 
burial cable. 


¢ High Impact Strength—Withstands heavy pounding of overhead traffic, 
severe abuse by hand tools such as shovels and picks. 
* Patent applied for 


For complete Technical information on the 
Triangle Unit Type Duct-Cable System, write: 


A COMPLETE, 
PRE-ASSEMBLED 
UNDERGROUND STREET 
LIGHTING CIRCUIT... 
ALREADY ENCLOSED 

IN PLASTIC DUCT! 


BIG SAVINGS IN TRANSPORTATION... TRENCHING.... INSTALLATION 


WIRE AND CABLE DIVISION 


A 
TRIANGLE CONDUIT & CABLE CO., INC. 


NEW BRUNSWICK, NEW JERSEY 


MUST Be Right!” 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


. . SEPTEMBER, 1962 


just slip in place 


Westinghouse Plug-In | 
Low Impedance Bus Duct | 
cuts installation costs 


Exclusive Westinghouse factory-installed captive hard- 
ware eliminates the time-consuming alignment of 
joints; threading and fastening of loose hardware. Just 


slip together and tighten from either side for a high Westinghouse 


strength, low power loss connection. Its lighter weight 
and small size (up to 33% smaller than other makes) 
contribute to easier handling especially on limited- 
space jobs. In one actual installation, studied by 
S. M. Dix and Associates of Grand Rapids, Michigan, 
two men installed a complete section of Westinghouse 
duct in less than eight minutes! Installed cost is the 
important cost, and no other plug-in low impedance 
bus duct can be installed faster than Westinghouse. 
In ratings of 600 to 4000 amperes, this duct is avail- 
able with copper or aluminum conductors and a com- 
plete line of fittings, hangers, and plug-in units. For 
further information contact your Westinghouse repre- 
sentative; or write, Westinghouse Electric Corpora- 
tion, Standard Control Division, Beaver, Pa. You can 
be sure...if is Westinghouse. jesosaa 
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pe .281" 
Continuous Slot 


| 
: IS 


Catalog No. § Gage Steel 
16 (.060”) 
18 (.044") 
20 (.034”) 


simplifies locating and mounting of fixtures, conduits and boxes 


_ __Here’s a new Series of Channel Bars to simplify the For Surface or Suspended Luminaires 


support of overhead fixtures, conduits and boxes in 
- suspended ceiling construction. The handy Channel 
Bars, installed slot-side down, provide unlimited posi- 
tioning of electrical equipment or continuous line of 
support for lighting fixture hangers. Channel Bars are: 
fabricated from three separate gages of steel for a 
wide range of applications and minimum load-bearing 
deflection values. You'll like Channel Bar adaptability 
and low cost usefulness. Steel City Channel Bars are 
available now for your next suspended ceiling job. 
Bulletin 62-1 features load deflection charts. 


~<—Lathers 
Channel 


Steel City 
Channel Bar 


6025 
Fastener 


ePsit 


HANG THE LOAD QUICKLY 
with standard electrical fittings 


%" sq. nut 
tipe a Groove holds Insert rod 


anywhere aie nut squarely Ms full height 
sf = —nut won't see of channel 
rotate = for rigidity 


ANA 


NO. 6017 Hoh 
CHANNEL CARRIER ONLY ae Y%~ SQUARE NUT — 
Asp H-195-1%4 
Hanger Rod 


NO. 6019 NO. 6018 %” and % 
BOX FASTENER ONLY FIXTURE STUD ONLY Conduit Hanger 


COMPLETE ASSEMBLY COMPLETE ASSEMBLY 
NO, 6016 NO. 6015 


aad 


PITTSBEBEUR 
STEEL CITY ELECTRIC CO, — A CONSTRUCTION MATERIALS DIVISION OF MARTIN MARIETTA 


Write for Samples and Product Bulletin 62-1 
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1. HALF THE WEIGHT of most other 
ducts; selective low voltage drop; easier in- 
stallation; easier maintenance... yet Uni- 
Bus costs no more! Family of six types for 
all industrial, commercial, laboratory and 
high rise building needs. Rated 100-4000 
amps., 600 volts. 


2. COMPLETE SAFETY, COMPLETE 


CONVENIENCE with Uni-Bus Plug-in 
devices which provide branch circuits at 
every 10 inches of Uni-Bus duct... or in 
stacks in the new Uni-Bus plug-in distri- 
bution centers. Patented interlocks make 
it impossible to touch a live part! 


3. PLUG-IN POWER for distribut 
motor control, and lighting panels is ; 
vided by new, flexible Uni-Bus Plu 
centers. Plug-in Trof design takes é 
less space; provides groupings of 2 t« 
locked plug-in outlets in 20 inch y 
enclosures. 


Ei 


CONTROL 


A new approach to in-plant power 


Uni-Bus makes your entire 
distribution system a 
plug-in switchboard! 


Get low voltage drop, easy installation, the ultimate in flexibility, 
safety and power availability... yet you pay no more! 


He: an entirely new kind of distribution 
system that provides all you need in ac- 
cessible and flexible circuit protection right 
from the main disconnect to the ultimate use! 

It’s so safe you can’t touch a live part any- 
where in the system . . . so convenient you can 
plug in any place, any time. . . so lightweight 


and easy to assemble you can cut installation — 


and maintenance time drastically. 

That’s not all! Better design gives better 
electrical performance . . . low voltage drop; 
no derating regardless of mounting plane. 

Uni-Bus is so flexible you can revise it readi- 
ly even if your plant layout changes every 
year. No obsolescence . . . duct, plug-ins and 
fittings are 100% reuseable. 

Look at this list of Uni-Bus features. Don’t 
you see a better answer to your power distribu- 
tion problems? 


Standard Components—Uni-Bus is a com- 
plete system featuring interchangeable parts 
all the way. Uni-Bus requires less than 14 of 
the accessories of ordinary busway. 


No Specials—Off-the-shelf lengths mean you 
can tailor straight runs within 214”. Exclusive 


WHAT’S NEW? ASK... 


Cutler-Hammer, Inc., Milwaukee, Wisconsin e Divisions: AIL; Mullenbach e Subsidiaries: Uni-Bus, Inc., 
Cutler-Hammer International, C.A. e Associates: Cutler-Hammer, Canada, Ltd,. Cutler-Hammer, Mexicana, S.A. 


flexible connectors take care of special turns 
and offsets. 


Low Impedance—Ratings are increased 
through use of multiple bars scientifically 
spaced . . . specially insulated aluminum and 
copper bus bars are supported and air spaced 
by durable polyester glass insulators in venti- 
lated steel enclosures. 

Easy to work on—Complete safety not only 
protects life but also means worry-free, quicker 
work with less downtime for maintenance or 
alterations. 

A system that grows—Plug-in centers grow 
with your needs. Plug in another standard 
device ...or add another standard plug-in 
trof. No need to wait while somebody assem- 
bles and wires a new panelboard. 

Next time you build, remodel, or expand a 
plant get the busway system that gives you so 
much more. Choose Uni-Bus.. . the complete 
power distribution system with complete 
plug-in safety, convenience, and economy. 

See your Cutler-Hammer distributor or rep- 
resentative today! Or write direct for Publ. 
LU-23-T241 on Uni-Bus duct systems and 
plug-in distribution centers. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1962 


59 


Designed to wor 


k at low tem 


eratures, 


J-M Dutch Brand’ Cold Weather Tape 


handles easily... conforms readily! 


Here is the tape-and-dispenser com- 
bination that gives top performance 
at regular or sub-zero temperatures. 
It is J-M Dutch Brand® No. 167-D 
Plastic Electrical Tape. 

Flexible and workable both Summer and Winter, 
because Johns-Manville uses a new 
vinyl backing with special, all- 
weather properties. 

Assures moisture-free splices, because 
Johns-Manville has developed a new 
adhesive that defies wet weather. 


Sticks instantly, because this new adhe- 


sive was specially formulated for use 
over a wide range of temperatures 
encountered by electricians. 

Tears instantly at low temperatures, because 
this special cold-weather plastic elec- 
trical tape comes in J-M’s unique 
“tape-and-tear”’ dispenser tool that 
stays sharp ... has no moving parts 


3 


to break .. . protects tape against 
dirt and grease. 

Try J-M Dutch Brand No. 167-L 
Cold-Weather Plastic Electrica 
Tape for yourself. Dutch Branc 
Division, Johns-Manville, Box 359 
New York 16, N. Y. In Canada: Port 
Credit, Ont. Cable: Johnmanvil. 


JOHNS-MANVILLE §7%) 


DUTCH BRAND TAPE PRODUCTS 


es — 


bite tows 
if v 
ot 


s against e 
last short circuiting . 


maintenance . . . impr 


hen heat decrea: 

/AN-guard® 
normal opera 
the full life 


'e 


Lcd. papiape feel [Os 
asts is realiz 
- ok ° 


Sessa LA ll i il aS 


~ 


DVANCE OFFERS A CHOICE OF BALLAST PROTECTION 


EQUIPPED WITH NON-RESET 


FUSE SILINK| 


THERMAL '—BROTECTOR 


Advance FUSE-LINK is a temperature sensitive non- 
resetting protector built into the fluorescent lamp bal- 
last. It is sensitive to heat and designed to open when 
the ballast is subjected to high temperature from any 
internal or external cause. The capacitor utilized in the 
FUSE-LINK ballast line also incorporates a thermal link 
which will open whenever the capacitor is subjected to 
abnormally high temperatures. . 
FUSE-LINK Fluorescent Lamp Ballasts protect against bal- 
last leakage and end-of-life hazards. When a condition 


occurs that causes either or both links to open. . . the 
ballast is destroyed and must be replaced. 
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Which one is the Grrr cable? 


It’s the one in the middle. But, don’t feel too badly if you guessed wrong. To the naked eye 
there is no apparent difference. Most power cables look alike. The big difference in Circle 
cable lies in the extra care taken in its manufacture...in the high quality of the materials 
of construction...and particularly in the stringent tests it undergoes to assure that it 
meets every rigid specification. = 


You'll notice the difference in the service you get from Circle power cable. On your 
next job be sure to specify Circle cable—there is no finer cable made. 


CIRCLE WIRE & CABLE CORP. 


SUBSIDIARY OF CERRO CORPORATION 


PLANTS: Maspeth and Hicksville, N.Y. SALES OFFICES & WAREHOUSES: In all principat cities. | 
Rubber Covered Wires & Cables + Varnished Cambric Cables + Plastic insulated Cables » Neoprene Sheathed Cables » “CIRTUBE” EMT 


Not a boast... 


but an acknowledgement of 
the obligation of leadership 


SQUARE D SELLS MORE PANELBOARDS 


THAN ANY OTHER MANUFACTURER 


e There are three reasons for Square D's 
predominance in the panelboard field... 


First, the line is complete. Whether the 
requirement calls for AC or DC or both; 
lighting or power distribution or both; fus- 
ible or circuit breaker; plug-in or bolted 
construction; Square D has the right pan- 
elboard for practically any given job. 

Even more important is the quality which 


is built into every Square D panelboard 
—difficult to define but a very important 
combination of many details. 

Availability is always an important fac- 
tor—and here Square D rates especially 
high. Regional manufacturing and assem- 
bly facilities for ‘‘specials,'’ combined with 
a national network of stocking distributors 
for standard panels, provide exceptional 
delivery and service. 


write for Bulletin SD-126. It tells the quality story in detail 
Square D Company, Mercer Road, Lexington, Kentucky 


SQUARE 


D 


wherever electricity is distributed and controlled 


COMPANY 
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why you should specify SEALTITE” 


... the liquid-tight conduit that can take a tight turn : 


Why put up with the extra labor of bending and 
fitting rigid conduit? SEALTITE is easily installed .. . 
follows contours and connects outlets that do not 
line up. 


Extremely durable, SEALTITE’S tough polyvinyl 
chloride jacket over a flexible, galvanized steel core 
is unfazed by conditions that corrode ordinary con- 
duit. Safety-seals all wiring against oil, grease, water, 
dirt, chemicals, corrosives, weather. Specify SEAL- 


TITE, the original... proved the best yet costs no 
more. 


Get what you specify: The conduit you receive is 
Sealtite only when it’s marked Sealtite and Anaconda 
on the cover. For Sealtite Bulletin S-544, write to: 
Anaconda Metal Hose Division, Anaconda American 
Brass Company, P.O. Box 791, Waterbury 20, 


Connecticut. 61-1911 


TYPE EF 


Trade 
Size 
(In.) 


SPECIFICATIONS 


INSIDE OUTSIDE Approx. Approx. 
DIAMETER DIAMETER pleat Feet Shipping Feet Shipping 
Per Wet. Per Wet. 


Bend estan ei (lbs, UStds me CibSe) 
Min. Max. ’ . Diam. Coit Per Reel Per 
(inches) Std. Coil Std. Reel 


+ 690.710 60 1500 


Ve = 


642 820 840 7 200 70.1000 +365 


ei 


Ys 


820.840 1.030 1050 10 150 70 850. 420 


1.041 1.066 1290 1315 13 100 90 600. 525 


1% 


1.380 1.410 1.630 1660 16 50 70 375-430 
485.505  .690 710 4 250 1500 390 


620.640 820. 1000 325 


815.835 1.030 1.05¢ La i 375 


1.030 1.055 1,290 


1.370 1.395 1.635 


1.575 1.600 1.875 


2.020 2.045 2.350 2.375 


2.480 2.505 2.850 2.875 


3.070 3.100 3:470 3.500 


4.000 4.040 4.460 4.500 


ANACONDA 


METAL HOSE DIVISION 
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WAYS BETTER! 


Adhesive permanently fused 
for lifetime splices 


a 


perfect splicing 


Controlled stretch — no 
dangerous thinning 


Built-in ‘‘grab’” — snugs 
and stays down 


The choice of experienced 


?? Conforms perfectly for 


electricians 


every roll 


Exclusive FLIP-n-CUT® 
dispenser-cutter — FREE! 


(0) Unvarying top quality in 


FLIP ’N CUT®, a Slipknot exclusive, 
speeds the job and saves you money. 
It's FREE with each 30’ - 44’ - 66’ roll! 


SLL PEM TF 


PLASTIC (_ctectrica | TAPE 


PLYMOUTH RUBBER COMPANY, INC. 


QUALITY SINCE 1896 CANTON, MASSACHUSETTS 
Makers of SLIPKNOT FRICTION TAPE — most widely used in the world 


SOLD OMLY 


THRU 
i ne ceNZeD 
eA DISTRIBUTORS 


“ 
oY nussen cowl 
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Leave competition behind 
with Dodge Reports 


Here’s a tip for electrical contractors who want to 
get ahead in the scramble for new construction 
business. Dodge Reports can give you advance 
news—every day—on practically every new project 
you'd like to have. You concentrate your new-busi- 
ness efforts on jobs that look best to you—leave the 
rest to competitors who don’t have this advantage. 

It’s easy—you tell Dodge just the type, size and 
location of jobs you’d be interested in; and that’s 
just what Dodge sends you. 

Dodge Reports give you a running start on the 


F. W. DODGE 


f DODGE 


reports 


CORPORATION 
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profitable jobs you want. To get the full detail 
return this coupon today. 


ELECTRICAL CONTRACTORS!—WRITE FOR FREE BOOK 


een a ee a ee ae eee 


F. W. Dodge Corporation 
Construction News & Statistics Div., 
119 W. 40th St., New York 18, N. Y. 


Id like to receive your free booklet, 
“How Subcontractors Get More Work 
in New Construction” and details on 
how Dodge Reports can help me 
increase volume and profits. 


Name 
see 


Company Title 


V—_——— 


Address 


City 


ROYAL 


FIRST WITH THE MEN 
WHO USE THE MOST 


. .. because no other source of flexible and portable 
cord and cable makes the right construction so easy 
to get. For, the Royal family of quality products is 
reliably made, responsibly distributed, realistically 
priced, readily available. 


ROYAL ELECTRIC CORPORATION, PAWTUCKET, RHODE ISLAND 


Size 00 


MATCH THE 
STARTER 
TO THE JOB 


* 5 out of ten Motor 
Size 1%) | Applications (10 to 75 hp) 
are Satisfied by Furnas 

Exclusive Sizes 1%, 2'2 
and new 31% 
°K 


Size 212 


Now you can match the starter to your exact 
horsepower requirement, eliminating wasted space | 
and capacity (and cost). Only Furnas offers a really | 
complete line of motor starters through Size 4, 


Our exclusive Sizes 134, 2% and new 31, all 


+ 


Size 3% 


standard with Furnas, meet the horsepower/motor 


ratings between 10 and 75 hp that are not covered 
by the usual size starters. You'll find that Furnas 
horsepower rated starters do the job better, 


more economically. 


Write today for full information—Bulletin 14-B5, 


FURNAS ELECTRIC COMPAN\) 


Write today for full information 
1067 McKEE STREET, BATAVIA, ILLINOIS 


Als 
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SE COMMENTS ace cle FIRST PAGE 
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PRODUCT OF THE MONTH 
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COUPON FOR FREE ITEMS ............... SECOND PAGE 


JRAMATIC MODERNIZATION of cld home began with installation of new wiring and 


|nulti-outlet systems. Above, kitchen before and after. 


New Wiring Puts New Life 
_ Into Old 2-Family House 


Rewiring and multi-outlet systems update home, 
permit flexibility of furniture placement 


When a young couple buys a home 
even one that’s older than they 
— it can be expected that they will 
want to enjoy modern living in it. 
With that thought in mind, the 
Wallace Seidons gave first con- 
sideration to rewiring their two- 
family, three-story home. Adequate 
wiring and plenty of conveniently 


j 
Advertisement 


located receptacles, they felt, would 
give them the opportunity to use 
the many portable electrical appli- 
ances they owned. At the same 
time, it would enable them to have 
the utmost flexibility in furniture 

placement. 
Because the Seidons were to live 
on the second floor (the first floor 
continued on third page 


went SECOND PAGE 


PREPARED EACH MONTH FOR ELECTRICAL CONSTRUCTION AND MAINTENANCE 
TO BRING IDEAS, NEWS AND HELPFUL INFORMATION TO ELECTRICAL MEN 
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ENGINEERED SPECIALS FOURTH PAGE 


NOTEWORTHY FOURTH PAGE 


PRACTICAL TIPS screen FOURTH PAGE 


Code Comments 


Receptacles in Kitchens 


Q. What are some of the specific 
requirements for receptacles in 
kitchens in dwelling occupancies? 


A. Paragraph 210-22(b) of the 
Code specifies that ‘“Where an out- 
let is installed in the kitchen at the 
sink location this outlet shall be of 
the grounding type.” 


Paragraph 220-3(b) states that 
“For the small appliance load in 
kitchen, laundry, pantry, dining- 
room and breakfast-room of dwel- 
ling occupancies, two or more 20 
ampere branch circuits in addition 
to the branch circuits specified in 
Paragraph 220-3(a) shall be pro- 
vided for all receptacle outlets 
(other than outlets for clocks) in 
these rooms, and such circuits shall 
have no other outlets.” 


Grounding Portable Equipment 


Q. When should portable equip- 
ment be grounded in other than 
residential occupancies? 


A. The NEC, in Section 250-45, 
states: “under any of the following 
conditions, exposed non-current- 
carrying metal parts of portable 
equipment shall be grounded: 

“(d) In other than residential 
occupancies, (1) portable appli- 
ances used in damp or wet loca- 
tions, or by persons standing on the 
ground or on metal floors or work- 
ing inside of metal tanks or boilers, 
and (2) portable tools which are 
likely to be used in wet and conduc- 
tive locations shall be grounded ex- 
cept where supplied through an 
insulating transformer with un- 
grounded secondary of not over 50 
volts.” 


WirneEMoLD~ 


Editorial 
The old and the new 


It is notable that Robert Martin 
Engelbrecht, architect of The 
American Home of the Immediate 
Future at the Seattle World’s Fair, 
chose Plugmold to “create contin- 
uous outlets along the walls.” 

While Mr. Engelbrecht, who be- 
lieves “electricity is a fundamental 
tool of design . . .,” was specifying 
surface systems for a home of the 
future, another person was using it 
as part of the modernization of an 
older home. 

Our feature story describes the 
use of Plugmold in the transforma- 
tion of an older home to provide 
modern living convenience. 

Doesn’t this confirm what we’ve 
long maintained: Plugmold is the 
wiring system for electrical con- 
venience for today and tomorrow. 


Quiz Corner 


Questions for this department are 
taken from inquiries received from 
the field. Your questions are wel- 
come; indeed, they are necessary if 
this department is to serve you 
with worthwhile information. Ad- 
dress: 

Quiz Corner 

The Wiremold Company 

Hartford 10, Conn. 


Q. Is Plugmold available in buff 
or gray finish with ivory outlets? 


A The Snapicoil® series are 
available in buff or gray finish with 
black or ivory outlets. Ivory outlets 
in wired sections are available on 
special order, with base and cover 
in buff or gray. Specify “V” at end 
of catalog number for ivory outlets. 


0. Is there a fitting for connec- 
tion of 1/2” pipe to Wiremold 200? 


vA: No, at present there is no 
single fitting to connect 1/2” pipe 
to Wiremold 200. However, this 
can be accomplished by using a 


WiREMOLD” 


Product of the Mont 


Speed, appearance improved with internal corner coupli 


Designed to speed installation by 
eliminating the need to fasten an 
elbow to the surface, 2017TC Inter- 
nal Corner Coupling simply slides 
into the raceway base. 

The raceway base is run right up 
to the corner with the 2017TC 
slipped into place. The adjoining 
raceway base is slipped onto the 
other end of the coupling and 
mounted to surface. The raceway 
cover becomes the cover of the fit- 
ting as well, making for a neat 
corner. 

Economics, too, come into. play. 
The 2017TC coupling is less ex- 


5782 conduit connector or 5784 
elbow conduit connector and a 289 
reducing connector. 


Q. What would your suggestion 
be for installing a circuit breaker at 
the end of a strip of Plugmold 
20002 


¥' CONNECTOR», 


CIRCUIT 
2017 SPEC. BASE, \ 


1 BREAKER 


x 


2000 PR 
PLUGMOLD _ tl 
2017 SPEC. COVER’ 


re 


A. Through the use of a 2017 


Special elbow. 


WIREMOLD M HARTFORD 10, CONN. 


Gentlemen: Please send free the checked items 


pensive to buy and, because of | 
time and labor saved, more econd 
ical to install than the elbow. 

In addition to its use as an in 
nal corner coupling, the 2017) 
also can be used as a combi} 
tion corner coupling and straig3 
through fitting. This permits go 
through a partition at the saj 
time, and with the same fitting,| 
the partition corner is turned 
the wall wired. 

The 17TC couplings are ava 
able also in the 2100, 2200 a 
3000 series. 


{ 


Q. Is there a blank end fitting: 


| 


fit 2600 overfloor duct, to termina 
a run of 2600 in the middle of | 
room? ) 


A. No, use the 2642D juncti 
box. 


Q. How can I make an irregul 
turn with one-piece Wiremold? | 


wie Use flexible section 200 
5700F, or 1000F. 


Q. Is there a grounding rece 
tacle for use with Wiremold 2002 


A. Yes, 57243G. 
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HAZARDS like this were common when one 


jJircuit serviced entire apartment. 
.E 


vas occupied at the time of pur- 
thase), they turned their attention 
irst to that area, although some 
inodernization was done to the other 
(Apartment. 
™ Prior to remodeling, the service 
ilo the house was 120-v., 60-amp., 
breaking 30-amp. to each of two 
neters. The two apartments, each 
consisting of four rooms, had a 
(#ingle circuit per apartment. 

The new service consisting of 
’40-v., 200-amp. was brought in. 
+ was split so that each apartment 
ad 100-amp. service. 

For the first floor, the original 
“ircuit was split to a total of four 
ffective circuits and one spare cir- 
puit for the attic. This reduced the 

}oad carried by the original circuit 
ind made it possible for the tenants 
O use many electrical conveniences 


w: 


AFTER NEW feed wires were brought in, Plugmold 22GA30 was installed along perimeter 


Hew Wiring Puts New Life continued from first page 


AS NEW-LOOKING as the baby that occupies the nursery, this room is now serviced by 


aN 


two circuits and has plenty of receptacles for the many elecrical items needed. 


which had not been possible be- 
fore. Major remodeling was left for 
a future date. 

The spare circuit for the attic is 
intended for whatever future use 
may be decided. 

Because the Seidons wished to 
make as few structural changes as 
possible in their apartment, they 
decided on a perimeter layout of 
Plugmold 2200 with alternately 
wired, grounding receptacles 30-in. 
on centers for the two bedrooms 
and living room. 

An area above the baseboard was 
cut away for the feed wires (No. 
12 armored cable) and for the new 
heating system. (The apartment 
had been heated by a kerosene 
burner in the living room and by a 
combination coal and gas stove in 
the kitchen. ) 


of rooms. The original single circuit was used to feed some of the alternated outlets. 


Advertisement 


Once the feed wires were in, %- 
in. sheet rock was used to cover the 
old wood lath and plaster walls. 
The Plugmold® 2200 was then run 
above the old wood baseboard in 
every room but the kitchen and 
Plugmold 2000 placed in position 
in that room. 

Here, two types of wired sections 
were used: six-foot sections with 
grounding outlets 12-in. on centers, 
and 5-ft. lengths with grounding 
outlets 9-in. on centers. Two Wire- 
mold 20FL units were placed under 
each bank of cabinets for fluorescent 
lighting of the counters beneath. 

When completed, wiring in the 
second floor was divided in the fol- 
lowing manner: 

The original circuit carries 
kitchen ceiling light (switched), 
bathroom ceiling light and medicine 
cabinet light, alternated receptacles 
(hot 22GA30) in the two bedrooms 
and one half of the alternated re- 
ceptacles (22GA30) in the living 
room, and the front and rear hall 
lights (total of two lights). 

The new circuits carry a 240-v., 
50-amp. circuit for kitchen range, 
three 120-v., 20-amp. circuits for 
the kitchen, one 120-v., 15-amp. 
(switched 22GA30) in the master 
bedroom, one 120-v., 15-amp. 
(switched 22GA30) in the nursery, 
and two 120-v., 15-amp. spare cir- 
cuits in the attic. 


WiREMOLD” 


Engineered Specials 


PROBLEM: 


To provide a method of feeding 
Wiremold 2100 from the side of a 
run of Wiremold 3000 so that con- 
ductors could be installed without 
having to be threaded through a 
connector fitting. 


SOLUTION: 


The ED-30974 was developed by 
Wiremold engineers to permit feed- 
ing the 2100 raceway without the 
‘use of a box or other external 
fitting. 


DISCUSSION: 


For illuminating a store, it was 
decided to use a 3000 feeder sys- 
tem, then taking off from it. with 
2100 to power the lighting fixtures. 

The fixtures were to be mounted 
tightly against the 2100. For the 
sake of appearance, it was impor- 
tant that the feeding of the 2100 be 
done as neatly as possible. 


Noteworthy 
Personnel at Meetings 


Robert T. Bennett, Boston, and 
Henning A. Thomsen, Home Office, 
will represent Wiremold at the 
Eastern Section, IAEI meeting at 
the Mount Washington Hotel, 
Bretton Woods, N.H., Sept. 10-12 
while John D. Murphy, president, 
and William E. Parks, sales man- 
ager, electrical division, will attend 
the Western Regional Convention 
of NAED at the Empress Hotel, 
Victoria, B. C., Sept. 16-19. 


Bob Henning John Bill 
Bennett Thomsen Murphy Parks 


Fitting developed for feeding 2100 from side of a 


After the wires were installed} 
Special 2117TC Cover was snapyy 
into place so that one leg for 
part of the raceway cover and 
other leg filled the gap in the si} 
of the 3000 caused by the differen 
in depth between the racewa} 
Standard 2100 and 3000 cover st 
tions were used to complete the ru 


The side of the 3000 base was 
notched to the width of the 2100 at 
required intervals. A coupling was 
welded in place to form a modified 
3015 tee. 

The base of the 2100 raceway 
was then attached to the leg of the 
tee, providing a simple, neat method 
of feeding the smaller raceway. 


IZ ee 
_-3000 WIREMOLD > 
a tN oF = . : 
JED-30974 
i : 4s Gee = a 
- 2100 S 
_ WIREMOLD 


ve 


\ED-30974 : 
COVER 
SECTION | 


ED-30974 SHOWN __ 
COMPLETELY INSTALL 


Practical Tip 


Fittings designed for in-field requiremen 


Tools and fittings for Wiremold 
one-piece raceway are designed for 
maximum efficiency and ease of 
installation. There is a fitting for a 
every need; yet a minimum number 
handles most requirements, with 
virtually every fitting acting as a 
pull box. 

Many Wiremold fittings were de- 
veloped in cooperation with con- 
tractors to solve real field problems, 
thereby adding to the practicality 
and economy of the system. 

All fittings are quickly and easily 
connected to the raceway by the 
slip-jomt method. Each length of 
raceway comes with a coupling that 
mechanically aligns lengths; insures 
electrical continuity of ground; and 


acts as a means of fastening al 
support. 

Wiremold one-piece raceways 
complete system, complet 
interconnectable with each other | 

other systems. 


WiREMOLD* 


HARTFORD 10, CONNECTICUT 


In Canada: Conduits National Co., Ltd. 
Toronto 2, Ontario 


All WIREMOLD products are sold 
through electrical distributors — your 


best source for all electrical products. 
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a comprehensive guide to current New from 
information on every branch of McGRAW 
Science and Technology HILL 
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lf you find yourself among the 
growing number of science and | 
engineering specialists unable | 
to keep up with the explosive 
pa of developments today, you 
will see a valuable solution at 
the top of this page. 
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General Electric stationary switch and fuse equipment is designed 
to fully meet your light-duty switching and fault-current protec- 
tion needs. G-E switch and fuse equipment gives you quality 
where it counts. JA 
Non-expendable arc chutes are made of the same high quality phospho- e)) 
asbestos compound as the chutes in G-E magne blast power circuit breakers. 

Manufactured to extremely fine tolerances, these chutes have high perform- 

ance characteristics and long life. . 
Current-limiting fuses are on the source side of the load-break switch to 
provide better protection. Fuses limit short-circuit currents to values far 


below harmful levels in 4 cycle or less to prevent damage to protected equip- 
ment. And interruption is clean—since there’s no discharge when fuses 


interrupt and no dangerous gas build-up. 
Stored energy switching provides consistent, positive make and break to 
lengthen contact life, reduce maintenance, and provide greater safety. 

It makes good sense to install reliable, low-cost switch and fuse equipment 
when the benefits of metal-clad switchgear’s higher ratings, repetitive inter- 
rupting capabilities, sensitivity to single-phasing and eround-fault currents, 
are not required. 

Examine your system. If fused overcurrent protection is justified, and 
switching requirements do not exceed 13.8 kv, look into the economies of 
General Electric stationary switch and fuse equipment. 

In addition to stationary switch and fuse or rollout switch and fuse, G.E. 
offers a full range of voltages and capacities in the metal-clad switchgear line. 

For more information, talk to your General Electric sales engineer, or write 


for bulletin GEA-7718. Sect. 514-01, General Electric, Schenectady 5, N.Y. 
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Sylvania's 
New 


OWET- 


Series 


makes your 
Lighting Installation 
EASIER-FASTER-SAFER 


Sylvania’s new Power-V Series has been designed and 
built with you in mind. . . to provide money-saving 
methods of reducing installation time. 

This, plus the built-in features of ruggedness, neatness, 
power, versatility and simplicity, make Sylvania Power-V 
the outstanding line of industrial fixtures available. 

Ask your Sylvania representative or your Sylvania 
Select Distributor for details. Or write to: 


New GRAVITY-LOK Hanger 


This new Sylvania hanging device makes the in- 
stallation of Power-¥V fixtures as simple as 1-2-3. 
Ask for a demonstration in your own office. 


SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC PRopDUCTs INC. After Gravity-Lok Hanger is fastened or suspended, en- 


One 48th Street, Wheeling, West Virginia gage groove of one side of fixture channel into lip of 
; f stationary side of Gravity-Lok Hanger. 


es 


Louvered Shielding 

A variety of louvered, lens and panel shieldings can be used with 
Sylvania’s Power-V Series. The door frame (which can swing down Rotate fixture into position. Movable clamp of Gravity-Lok _ 
from either side) holds the shielding firmly in position to withstand Hanger moves aside as channel is pushed upward. Clamp | 
sudden jars or shocks, then falls into groove on channel holding it in place. Then | 
The Power-V with 800 ma HO or 1500 ma lamps and 30° x 30° tighten screw on side of Gravity-Lok Hanger to prevent — 
metal cell louver shielding is gaining popularity for the general illu- lengthwise movement of channel, when desirable. 


mination of areas where more critical visual tasks are performed, 


LIGHTING FIXTURES BY 


GENERAL TELEPHONE & ELECTRONICS ‘EEs) 
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SPECIFICATION: QUIET 


This switch has been turned on and off over three million times! Still working—still quiet—it is dramat 
proof of the reliability Leviton builds into every one of its switches. [] Few switches will ever be operate 
as often in actual use. The fact that ours can — and does — is your assurance of uncompromised quali 
and dependability. Testing of a Leviton device calls for the equivalent of twenty years of heavy usage und 
four types of loads, and seventeen tests to check reliability. Only after our products have exceeded the: 
requirements are they permitted to meet yours. [] Whether it’s “Specification: Quiet,” or any oth: 
specification, chances are there's an economical, dependable Leviton device to meet it. Over twenty diffe 
lent Quiet Switches! Over 2,000 standard wiring devices! You'll find them all in our new 1962 catalo 
\Write for your copy today. Dept. EC-3, Leviton Manufacturing Company, Inc., Brooklyn 22, New Yor 


THE MAXIMUM PERFORMANCE PRODUCT 


\o other type of conduit is ithe 2 a a little — insta 


ROME CABLE 


D lve tS. O LN 


~ Put the Honeywell preference to work for you with the stylish 
a New Honeywell Line-Voltage 
E Electric Heat Thermostat 


When Honeywell is on the wall, you’re offering what 
Homeowners want (3 out of 4 prefer Honeywell controls 
according to a recent survey in cities across the country). 
The wall-mounted T462 (above) and its integral unit- 


- mounted counterpart—the T460—are the ideal line- Honeywell 
- voltage home thermostats. New construction makes 
them stronger. Now easier to set, too. Rugged and Low Voltage 


_ dependable—yet precise (14° differential) switching Rou nd 
_for operating electric heaters up to 5000 watts, respond- 

_ ing to both radiant and convected room heat. 

Get the facts about Honeywell. Just call the nearest 
Honeywell office or write: Honeywell, Dept. EC9-25, 


_ Minneapolis 8, Minnesota. Consider Honeywell low-voltage controls, too. With versa- 
B tile R8097 Relay, you can offer the widest range of low- 
_ Two switching variations available: T462A and T460C are voltage thermostat combinations in the electric heating 


SPST, make on temperature fall, break line in NO HEAT posi- 
tion. T462B and T460D have the added feature of breaking 
both lines in the OFF position. 


industry. You have complete choice from the most 
economical to the famous Honeywell Round to the deluxe 
thermostats and Control Centers. 


NEW, EXCLUSIVE ELECTRIC HEAT TRAINING PROGRAM! Ho ne well 
Another Honeywell first! Sales and service meetings study- 


ing a new and thorough working manual: ‘Fundamentals 


of Automatic Electric Heating.”’ Call the Honeywell office 


nearest you about the next session. H ; ; 
ut WE 
HONEYWELL 
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' metal, bar stock, aluminum, soil pipe and more. 


: c 
) ee 


| Cuts like a jig saw—makes intricate scroll cuts, pattern 
| cuts and template cuts in wood, metal, plastic, etc. 


NOW you can get a genuine Skil Recipro 
Saw (Model 577) at one-half the cost of 
other all-purpose saws. And with features 
of far more expensive models, including: 
_double-reduction gears, a 4-position foot, 
| 3-position handle, automatic sawdust 
blower, canted blade for faster cutting. 


| Cuts metal—including pipe, conduit, tubing, angle, sheet 


FIRST ALL-PURPOSE 
‘SAW PRICED 


FREE! Carrying case 


and 8 blades when you 
buy the Model 577. 
Hurry! Limited offer. 


Cuts wood up to 6-inches thick (even with nails). Perfect 
for pocket cuts and notching work in joists and studding. 


Cuts where other saws can't for installing registers, junc- 
tion boxes, heating ducts. Flush-cuts into corners. 


See your Skil distributor now for a 
demonstration. He’s listed under ‘“Tools- 
Electric” in the Yellow Pages. Or write: 
Skil Corporation, 

Dept. 130-I, 5033 

Elston Avenue, 

Chicago 30, Ill. power@roors 
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TERRUPTION IN THE EL 


N 


0 CROWN-ZELLERBACH MADE SURE ELECTRICAL COMPONENTS WERE WESTINGHO 


J-94192-3 
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In_ St. Louis, Mo., Cro 
Zellerbach Corporation: 
cently constructed a r 
220,000-sq. ft. plant 
their Western Waxide D 
sion, producers of flex 
packaging materials 
cluding wax paper lak 
and wrappers. In amon 
time, hundreds of th 
sands of pounds of liq 
wax iS processed thro 
the plant. If a power fail 
were to occur for just 
hours, and wax in vari 
pipelines solidified, a 
week layoff would be n 
essary to get back to » 
production, Component 
the electrical system 
therefore confronted wit 
very heavy responsibilit 
It is in requirements | 
this where Westinghou 
electrical equipment 
engineering know-h 
works to best advanta 
To minimize maintena 
no fuses are used in 
plant’s electrical syste 
Previous experience w 
Westinghouse led to c 
tomer specification for t 
completely air-conditior 
plant. Westinghouse qu 
ity equipment, local d 
tributor stockpiling, a 
sales follow-through led 
a coordinated construct 
schedule. All importz 
reasons why, You can 
sure... if it's Westinghou 
CREDITS: Owner: Crown-Zel 
bach Corporation, San Franci 
Calif. Architect and Engineer: 
bert C. Martin and Associates, 
Angeles, Calif. Electrical Cont 
tor: John Ledbetter Electric 


St. Louis, Mo. Westinghouse — 
tributor: WESCO, St. Louis, | 


In executive offices like this or 


_in general offices, © Mainliner 
_ luminaires add distinctive styling 


and high lighting levels. 


Ceiling view shows intensified il- 
lumination cast by ® Heavy-duty 
{Industrial luminaire on one of the 
letterpress printing machines. 


Plant view shows consistent even- 
ness of @ Heavy-duty Industrial 
lighting. A more than adequate 32- 
ft. candles is averaged by these 
2WSOS two-lamp luminaires. 


Discussing a © combination Mo- 
tor Control Centerand Switchboard 
arrangement are S. N. Kraines, 
Waxide’s Senior Indust. Engineer, 
Emil Zolezzi and Vince Kelly. New 
design, shallow depth switchboard 
matches control center, contains 
molded case circuit breakers feed- 
ing power circuits. 


Discussing a ©) Life-Line Starter 
located at a laminator waxing ma- 
chine are J. R. Miller, @ Construc- 
tion, and John Day, Project Engi- 
neer, A. C. Martin & Assoc. 


Centralized control at tank mixer 
Provided by @ Class 11-350 Motor 
Control Center. Stacked starter 
units can be interchanged, are 
engineered to reduce hazards and 
are easy to maintain and install. 
Left to right on platform are: Hal 
Forister, © , Emil Zolezzi, Tom 
Fogarty, V. P., Ledbetter Electric, 
and S. N. Kraines. 


Emil Zolezzi, WESCO, and Vince 
Kelly, Ledbetter Electric’s Super- 
intendent, discuss @ type NLAB 
Panelboard. A compact, light- 
weight 75-Kva Dry-type DT-3 
Transformer was easily mounted 
overhead, providing 120/208 V. 


Hal Forister,@, explains function 
of 15 Kv main 150 DH250 air- 
circuit breaker in this metal clad 
switchgear line-up to Messrs. 
Kraines, Fogarty and Zolezzi. 
Plant's distribution system is de- 
signed so that in case of fault, 
one power center feeder can be 
isolated while others still operate. 


Discussing the ease of operation 
of a starter unit are Messrs. For- 
ister, Fogarty and Kraines. This 
motor control center uses combi- 
nation Life-Line Starters for fast, 
positive protection of all mechani- 
cal equipment room motors. 


Paul Olschner, WELCO Dist. Const. 
Mer., St. Louis, shown at a 150- 
Kva outdoor Inerteen® power cen- 
ter. This completely self-contained 
unit, with non-flammable coolant, 
provides circuit protection and 
supplies power to an emergency 
fire pump for plant protection. 
z S 


Messrs. Olschner and Miller view 
Type DB Circuit Breakers used in 
the LV switchgear end of a 750- 
Kva Power Center. Type DB break- 
ers are well applied in industrial 
plants where power switching and 
protection is required. Draw-out 
feature allows easy maintenance. 


1-94192-8 
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AN 

SYMMETRY OF MAGNETIC FIELDS....A DESIGN BONUS WITH BULLDOG 
LO-X® BUSTRIBUTION® DUCT. PAIRED PHASING GIVES MINIMUM IMPEDANCE, 
EQUAL VOLTAGE DROP IN EACH PHASE, NO UNBALANCE. THE ADVANTAGE: 
MAXIMUM ELECTRICAL EFFICIENCY AND COOLER DUCT OPERATION. CONTACT 
YOUR LOCAL I-T-E SALES OFFICE... IMAGINEERING THROUGH ELECTRICITY. 


BULLDOG ELECTRIC PRODUCTS DIVISION 


(}) I-T-E CIRCUIT BREAKER COMPANY 


BOX 177 » DETROIT 32. MICHIGAN In Canada: 80 Clayson Rd., Toronto, Weston, Ont. 
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The Nonconformist 


Going over a complex installation with an electrical contractor a few 
weeks ago, we discovered that he had negotiated and coordinated the 
entire project which involved several other trades. He reported that 
when he proposed the procedure, it was not only quickly accepted, but the 
customer was actually grateful to be relieved of the many details involved. 
The job is also expected to return a quite adequate profit. 


Such odd behavior can be forgiven because the contractor is a young 
man who has been exposed to some training in modern business adminis- 
tration and he is, perhaps, not yet fully aware of the importance of 
following traditional procedures in the electrical contracting business. 
An older experienced hand could quickly detect a quite lengthy list of 
serious departures from conventional practice. 


For example, he approached the customer without a written invitation 
to bid. This is not only unconventional but it fails to convey the impression 
of granting a substantial favor which everyone knows is necessary to 
keep the customer in his proper place. Also, he did not insist upon being 
the low bidder and, perhaps worse, he negotiated the contract and there 
were no other bidders. As a consequence of his unusual tactics, from 
twelve to twenty good electrical contractors were denied the opportunity 
to prepare estimates—a procedure which normally occupies the time and 
attention of some of the industry’s most talented people. 


In undertaking to coordinate the entire project, he is obviously far 
afield from standard practice. Electrical contracting alone is a difficult 
and exacting business. The contractor has plenty of his own problems 
to compel his undivided attention. Why then should he concern himself 
with his customer’s problems? If he does, who knows what outlandish 
projects the customer might ask him to handle? 


Performing the work at a profit is, beyond question, his most serious 
departure from accepted procedures. Electrical contracting is an exciting 
game, rich in intangible rewards for those who will throw their hearts 
and fortunes into it. The accepted industry rule would appear to be that 
profit is optional, preferably modest and achieved only in return for 
substantial risks. 


lbm. VY Smt 


BOLTED CONNECTION!...BULLDOG PUSHMATIC® CIRCUIT BREAKERS 
GIVE POSITIVE, FOOLPROOF CONTACT. NO CALLBACKS. BUY TOP 
QUALITY, ABSOLUTE DEPENDABILITY .. . BUY PUSHMATIC. SEE YOUR 
I-T-E DISTRIBUTOR OR YOUR LOCAL I-T-E SALES OFFICE TODAY!!! 


@ I-T-E CIRCUIT BREAKER COMPANY "ety Gen 


BULLDOG ELECTRIC PRODUCTS DIVISION 


BOX 177 » DETROIT 32, MICHIGAN In Canada: 80 Clayson Rd., Toronto, Weston, Ont. 
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TRENDS INDICATE 


Total Economic Activity 
Industrial Production 


Personal Income 


Capital Spending 
New Construction 
Housing Starts 


Electrical Construction 


*Change from 1962. 


Indicator 


EIGHTH ANNUAL STATISTICAL SUMMARY 


ECONOMIC OUTLOOK 
(Trends for 1963) 


Trend* 


Up-5% 
Up-312% 


Up-4.1% 


EI.C.&M. estimate, mid-1962. 


Up-4.8% 


Up-3.3% 


Up-2.7% 
Up-5.3% 


Sound Growth in 
Electrical Markets 


Growing demand, increased spending, and renewed business confidence are re- 


flected by current trends, notwithstanding the recent slowdown in economic ac- 


tivity. These factors, plus an optimistic outlook for new construction, point to 


continuing growth in the electrical industry. 


By Berlon C. Cooper 


THE NATIONAL ECONOMY 


~@ at its highest level in history. 
Also, most of the basic require- 
‘ments for continued economic 
‘growth seem to be present at this 
time. Thus, for the remaining 
quarter of 1962, and for the year 
1963, the outlook for the electrical 
industry is for continued growth. 


Te American economy is now 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 
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This outlook may appear to be 
highly optimistic, especially when 
the pessimism of the headlines dur- 
ing the spring and summer months, 
and the worry about the state of 
the economy during the same 
period, are considered. This pes- 
simism and worry would seem to 
have been overemphasized, how- 


ever, in the light of the trends of 
various economic barometers which 
are presented in the following sta- 
tistical summary. Also, it would 
seem to have been overplayed in 
view of President Kennedy’s deci- 
sion in mid-August not to ask for 
tax cuts, which were being urged 
by many groups at that time, to 
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8th ANNUAL STATISTICAL SUMMARY ; 


GROSS NATIONAL PRODUCT 
(Billions of Dollars) 


600 


Economic growth over the 11-year period 
of 1950 through 1961 totaled 83%, or 

an average annual increase of 7.5% per O° cea) notions 
year, based on current prices. Measured \ 
in constant (1954) dollars, the actual 70° 
physical growth was 41% for the period. 
Estimated growth for 1962 is 6.8%, based 500 
on current prices, or only slightly below 
the 11-year annual average. The forecast 200 
for 1963, based on current trends, is for 
an increase of 5%. 1005-8 5 acer nerbcest 
a. Current dollars. 1961 


b.E1.C.& M. estimate, mid-1962. d. Constant (1954) Dollars. 
c. Current dollars, seasonally adjusted annual rate. Source: Dept. of Commerce, OBE 


INDUSTRIAL PRODUCTION 
~ (FRB Index)* 


Industrial output is af an all-time high 
rate, except in steel, as was evidenced 
by the record high FRB Index of 118 for 
June of this year. Inventories are at a 
low level, and demand for goods, includ- 
ing steel, is on the increase. Thus the 
outlook for industrial production is good 
and for continuing growth. 


¥1957=100 1961 1962 


%* ¥ EI.C.8M. estimate,mid-1962 
Source: Federal Reserve Bulletin 


EMPLOYMENT AND UNEMPLOYMENT 


(Millions of Persons) 


Be Er loyed BB vremployed labeeEeees 


Unemployment in June increased sea- 
sonally to 5.9% of the civilian labor 
force, as a new group of students 
Started looking for jobs. Meanwhile, 
employment was at a record high of 
69.5 million in June. 


1950 1955 1960 1961 
* As of May,1962 
Source: Dept. of Labor, BLS. 
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‘urther speed economic growth. 

_ The recent pessimism and worry, 
lowever, are not due entirely to the 
‘lowdown in the economy which has 
yeen reflected by the monthly sta- 
istics. This slowdown has helped, 
‘ather, to confirm fears which have 
‘esulted from other actions. These 
‘ears were an outgrowth of Presi- 
|Hent Kennedy’s crackdown on price 


| prices. In essence, businessmen 
mterpreted the price crackdown 
action as an effort on the part of 
-||z0vernment to inject further con- 
|{ol of business, and as a further 
(squeeze on profits, holders of stocks 
_jand investments decided that fur- 
_}her profits-squeezing would curtail 
“dividends on their investments. 
Thus, the pessimism and worry 
“jabout the status and growth of the 
2conomy was a reflection of a lack 
of confidence in the nation’s future 
jander the guidance of an Adminis- 
tration which has exhibited many 
anti-business tendencies. 
Presented here, for the eighth 
jjeonsecutive year, is a roundup of 
statistics covering both the na- 
{tional economy and the electrical in- 

dustry. This year, the statistics 
are selected to provide both a 
ong-range and a short-range view 
of trends. The long-range trends 
are indicated by the figures for 
1950, 1955 and 1960, which provide 
a sufficiently broad base to show 
the general trend. The short-range 
“trends can be interpreted by the 
figures on an annual basis for 1960, 
1961 and 1962. Thus each chart or 
table in general accomplishes two 
purposes, and should be analyzed 
from that standpoint. 


Economic Trends 


Based on the trends shown by 
various economic barometers, and 
into account current de- 

inventory status, and 
spending plans by business, govern- 
ment and consumers, the outlook 
for the economy in 1963, as meas- 
ured by certain indicators, is sum- 
marized in the chart “Economic 
Outlook.” Note that the trend is 
“up” for each of the seven indi- 
cators shown. The increases shown 
are not spectacular, but all do rep- 
resent continued growth. The 
status of the economy at this time 
is such that no real boom period 
is in sight. On the other hand, 
neither is a recession of any mag- 
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PERSONAL INCOME, TAXES, DISPOSABLE PERSONAL INCOME 
(Billions of Dollars) 


Personal Taxes Disposable 
Year Income Federal State Personal Income 
1950 pene ee 228.5 18.2 2.6 207 .7 
he Ako uae Pee teeta melee S102 Sie) Ae Pay as. 
RD OO" eile oe 5 402.2 43.2 ey 351.8 
LOGIE oe os 416.7 43.9 8.0 364.9 
162" tes ieee 432.9 46.0 Bay, 378.2 


* First quarter, at seasonally adjusted annual rate. 
Source: Dept. of Commerce, OBE. 


Personal income has increased 90% over the past 12 years (1950 fo 1962), 
while personal faxes (Federal and State) have increased 163%. The increase 
in disposable personal income is 82%. Thus, while personal income has con- 
tinued ifs upward climb, consumers spend directly over 2.6 times as much on 
government as in 1950, and have a smaller percentage left for goods, services, 
and savings. 


PERSONAL INCOME 


(Billions of Dollars)* 


300 


200 


100 


‘50 <0) oO Ot 


'OCXx AP EEO 
{961 *** 


de 8 
1962 
X% Monthly average, seasonally adjusted at annual rates. 

XX El. C.& M. estimate, mid-1962. 

*X*X Seasonally adjusted, at annual rates. 

Source: Dept. of Commerce, OBE. 


PERSONAL SAVINGS 
(Billions of Dollars) 


20 


(MO 


50 ID 


%¥ {st quarter, seasonally adjusted annual rate. 
Source: Dept. of Commerce, OBE. 
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—? Va ' ae = a 4 ee Fe Oh ot aT ie ees iad ¥ 
8th ANNUAL STATISTICAL SUMMARY 
CONSUMER SPENDING 
(Billions of Dollars) 
Personal 
Durable Nondurable Consumption 

Year Goods Goods Services Expenditures Year 
1950... 30.4 99.8 64.9 195.0 L950 rae 
1955... 39.6 124.8 92.5 256.9 1955.5. a 
1960... 44.3 152.4 132.2 328.9 NOGOse cee 
Ol. 47.3 155.5 141.2 339.0 TOG Lee tee 
1962*.. 44.8 159.8 147.3 352.0 1962* 


* First quarter only, seasonally adjusted annual rate. 


Source: Dept. of Commerce, OBE. 


In 1962 consumers will spend 93% of their disposable income for goods and services; 12% for dur- 
able goods; 42% for nondurable goods; and 39% for services. Remaining 7% will go into savings. 
With personal savings af new highs in 1961 and 1962, consumer credit has declined slightly. 


nitude indicated. With President 
Kennedy’s decision in mid-August 
not to ask for a “quickie” tax cut, 
for the purpose of spurring eco- 
nomic growth, the nation’s busi- 
ness climate seemed to improve. 
Further, the President’s promise 
to recommend an across-the-board, 
top-to-bottom cut in both corporate 
and personal income taxes, to be- 
come effective January 1, 1963, may 
result in renewed confidence in the 
economy, and further improve the 
outlook which we have presented 
here, 

Total economic activity, or gross 
national product, was at an annual 
rate of $552 billion in this year’s 
second quarter. That was a $3.7 
billion increase over the first 
quarter annual rate, and a $9.8 
billion increase over 1961’s fourth 
quarter rate. The total for 1962 
is now estimated at $557 billion, or 
$35.7 billion over the 1961 total. 
Currently bolstering this year’s 
outlook for the second half of the 
year is a return to inventory build- 
up, increased capital spending, rec- 
ord expenditures for new construc- 
tion, and increased spending by 
consumers, Federal, state and_local 
governments. When combined, 
these factors should easily push 
GNP to a new record of about $567 
billion in this year’s fourth quar- 
ter. In the year ahead, 1963, GNP 
should cross the $600 billion mark 
during the third quarter, possibly 
earlier. 

Industrial production in July 
stood at a record 119% of the 1957 
average, up from 118% in May and 
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June. The index in July 1961, one 
year earlier, was 112%. The July 
increases were widespread across 
the various industries, but much 
of the credit went to the auto in- 
dustry. Steel production actually 
edged down to 77% of the 1957 
average in July, from 78% in June, 
but now shows signs of a slow pick- 
up in the months ahead. 

Employment is at an all-time 
high, registering 69.6 million in 
July, up over a million from July 
a year earlier. However, unemploy- 
ment still remains high, too, at 4 
million, or 5.8% of the total labor 
force. 

Personal income rose to a season- 
ally adjusted record annual rate 
of $442 billion in July, up $1.3 bil- 
lion from the June pace. Estimated 
personal income taxes, both Federal 
and state, for 1962 is $54.7 billion, 
which leaves disposable personal 
income for 1962 at a $387.3 billion 
annual rate. This would be a 6.1% 
increase over 1961, which further 
adds to the element of demand for 
more goods and services. Note 
that over the 12-year period of 
1950 to 1962, Federal personal in- 
come taxes have increased 153%, 
while state personal income taxes 
have skyrocketed 235%. The per- 
sonal income growth rate tfend is 
shown in the ‘Personal Income” 
chart, while the personal income 
tax trend and disposable personal 
income trend are presented in the 
table on “Personal Income, Taxes, 
and Disposable Personal Income.” 

Personal savings during the first 
quarter of this year were at a sea- 


Install- Nonin- : 
ment stallment Consum 
Credit Credit Credit 

pee Shae, 6.8 21.5 | 
eRe ZOD 9.9 38.9 | 
ate ASs3 12.8 561 
we 43.2 14.0 57 24! 
43.3 13.4 56.7 |] 


* Outstanding, as of April, 1962. 
Source: Board of Governors of Federal Reserve System. 


CONSUMER CREDIT 
(Billions of Dollars) 


Total 


sonally adjusted annual rate {| 
$26.2 billion, a record. This wé 
about 6.7% of the estimated $387] 
billion disposable personal incom 
for 1962, which is approximate} 
normal for the annual average 
over the past decade. 


Consumer Spending 


Consumers are now spending ; 
an annual rate of about $360 bil 
lion ($352 billion in 1st quarté 
1962). This is at an annual rat 
some $21 billion higher than i! 
1961. The table on “Consume 
Spending” shows the _ relativ 
amounts for durable and nondu 
rable goods, and for services. In th 
12-year period from 1950 to 1962 
the increases have been as follow 
durable goods—47.4% ; nondurab 
goods—60.1% ; and __services— 
127%. Total consumer credit ha 
surged ahead 164% since 1950, a 
shown in the table on Consume 
Credit.” New car purchases, nov 
running at an annual rate of nearl 
seven million, have boosted install 
ment credit over the past severa 
months. 


Inflation 


The value of the dollar has bee 
eroding continuously, as can be see: 
by the chart, “Purchasing Powe 
of the Dollar.” Using 1947-49 as : 
base period, the 1960 dollar wa 
worth 79.1 cents, and the 1940 dol 
lar was worth $1.67. Stated differ 
ently, the 1960 dollar, appraised i: 
1940 dollars, was worth only 47. 


. SEPTEMBER, 1962 


: : aa sb ee eee eee 
oS eee 


lis. The decline in th ] f 

1e dollar has Heer in he val Pe GROWING INFLATION CONTINUES 

2ar to year, and still ti , al- 

nough at a ete mats ee fie DOLLAR D EVALUATION 

ast four or five years (see “Cost- 

E-Living” chart). SEE ee 


In general, prices have stabilized COST-OF-LIVING 

»y) Considerable extent over the past (Consumer Price Index: 1957-59 = 100) 
Pw years. Using the BLS Index a 

{a Wholesale Prices, prices in 1962 

‘vere up 19.1% from the 1947-49 


‘Jase period. Price stability has my, 
een promoted through efficient 
‘jroduction, and with ample excess 
roduction capacity in most indus- 
fies, and has been achieved not- 
ithstanding the continuing in- 
teases in labor costs. Over-all 
nflation still remains a threat, and 


as not been eliminated. But its 
rowth has been retarded over the 
ast three or four years. 


62 
penis of June 1962 


SSE EES TE et romero ermecerees 
Government Spending PURCHASING POWER OF THE DOLLAR 


; (Based on 1947-49 — 100)* 
‘{ America’s national (public) debt 


‘iWieached and passed $300 billion as Prices Ps Consumer Prices 
‘Wor the first time in its history on 
‘itugust 15, 1962, according to a re- 
“Wort by the U. S. Treasury Depart- 
‘Waent. What does this mean to the 
werage citizen? First of all, it 
aeans that the debt amounts to 
1600 for each man, woman and 
hild. But more importantly, it 
(iaeans that taxpayers annually fork 
jp in excess of $9 billion for inter- 
lst, or over $48 per man, woman 


nd child. Each year the Treasury 1940 1945 1950 1955 1960 


‘i eo F * Obtained by computing reciprocals of price indexes, expressed as percentages with average of base 
its $300 billion debt, either by period 1947-49=100, Source: Dept. of Commerce, OBE. 


t}rnment continues to spend more 
(ach year than it takes in (run up ate oe tages 

iw deficit), the money to meet its ( ommodcinies i 
mnual obligations is raised chiefly BLS Index 


if 963), the estimated $9.4 billion * Bureau of Labor Statistics Index. 1947—49 = 100. 

Wnterest bill requires one dollar out ** As of May 1962. 

‘f every ten being spent by the Note: New indexes based on 1957-59 = 100 shows May 1962 as 100.2. : 
jrovernment. The growth of Gov- BLS Index 
rnment spending, both total and TOAD 
rroken down by major classes of 
pending, is shown in an accom- 


# Growth in Federal spending is, 
f course, the key to President 
ASennedy’s urge to get the economy 
moving ahead.” When the econ- 
“my expands, tax income increases, 
nd more money can be spent by * New series, BLS Index based on 1957-59 = 100. 
e Federal government on its vari- Source: Dept. of Labor, BLS. 

sus projects. 
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GOVERNMENT SPENDING OUTPACES REVENUE 


96 


FEDERAL GOVERNMENT SPENDING AND PUBLIC DEBT 


(Billions of Dollars) 
Veterans’ Agriculture 


Major Services and wall 
National and Agricultural All Public | 
Fiscal Year Security Benefits Resources Interest other Total Dept. | 
INVA sca ea Seis th. 5:33 gape ae ea 46.9 4.3 2.6 6:5 7x2 G7 45 21a | 
Mohs, oN <0 x 5 ee meas 40.6 4.5 4.4 6.4 8.5 64.4 274.4 | 
so Stas «- 5+ te 44.1 51.0 4.4 7 ae 10.1 744 276.3 | 
WOO. 8 ches iy 6 Sc eee 46.4 Bey 6:5 7a 14.5 80.3 284.7 | 
TOO 5 2 3 id ae eee 45.6 5-0 4.8 9..3 ify 2 76.5 seeall 
PGA eee pee no ee 47 4 Dio 52 9.1 14.5 81.5 288 .8 
Source: Federal Reserve Bulletin. 
EMPLOYEES IN GOVERNMENT | 
(Annual Average-in Thousands) | 
FEDERAL GOVERNMENT 
Total | 
Year Employees Executive Legislative Judicial 
{Sie A iy glace Mane we ent? Nei ear iege Pennine Ne in SE oe 2270 2 2aOEO 22.6 4.9 
OS 9 eR Ng ates ae REET ME LePage 1 Pair oC eg hee Rel 2,279 2,250.9 23.3 Bs | 
GO AMGTC cn etic ese oe ee he ae 2,294 2,264.8 23.3 oe: 
STATE AND LOCAL GOVERNMENT 
(Annual Average-in Thousands) 
Year State Local Education Other (S &L) Total 
RCO ERR: Ss ate auch iy oy he 15592-7 4,657 .0 2, 90000 3,266.4 6,250 | 
[pe se la 7, ESS Ana a nin ae 1,663.6 4,884.5 3,175 (4 3,373.9 6,548 
ROGIE Marches sets or at 1,710.9 SSE tone! 3,456.9 3,370.7 6,828 | 
Source: Dept. of Labor, BLS. 


STATE AND LOCAL GOVERNMENT SPENDING 


Total 
Revenue 


70 


Further examples of the burgeot 


(Billions of Dollars) ing growth of government spen 


ing are shown in the table “E 
ployees in Government,” and in tk 
chart “State and Local Governmer 


Total Direct eS Debt Outstanding 
Expenditure (End of Year) 


60 


Income and Spending.” | 
Notwithstanding a request fro: 
President Kennedy last October 1 


50 


Cabinet officers and Federal agenc 
heads to keep the number of Gor 


40 


ernment employees to a minimun 
“consistent with getting the jc 


done,” the 1962 fiscal year-end Fe 
eral job total in June was_ 77,35 
more employees than the Gover 


30 


20, 


1942 
Source: Dept. of Commerce, Census Bureau 


1950 


ment had in June 1961. Also, tk 
Federal payroll on June 30 was 
excess of $14 billion, an all-tin 
record. 

Revenues collected by state ar 
local governments increased 213° 
1955 1959 between 1942 and 1959, while tot 
direct expenditures by these san 
governments increased 337%. 
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ff growing at a slightly faster pace 
—@ than the national economy as a 
whole. Thus, with the national 
economy at a record high, the elec- 
i trical industry is also at its highest 
1 point on record. For the year 1962, 
~lit is estimated that total dollar 
‘tvolume for all branches of the elec- 
trical industry will exceed $48 bil- 
lion, or about 7.7% of total eco- 
nomic activity (GNP). 

Here are some highlights of elec- 
trical growth in 1962. Electric 
‘power output will be about 860 bil- 
dion kwhr, up 7.5% from 1961. 
Electrical construction work will 
total about $5.7 billion, up 6% from 
(1961. Lighting equipment dollar 
volume will exceed $600 million, up 
Fabout 3.5% from last year. Elec- 
| tric comfort heating sales will climb 
} about 10% over 1961 volume. Ship- 
i} ments of electrical appliances are 
~} expected to increase about 6%. 

In a recent survey of 1962 second 
|} quarter profits, conducted by-Dow 
} Jones and Company, Inc., 23 elec- 
trical equipment-electronics firms 
+} reported a combined 25.2% increase 
‘in earnings over the comparable 
} quarter in 1961. This compared 
with an average 15.5% increase in 
a| profits for 478 firms surveyed, 
.| which included a typical cross-sec- 
‘tion of all industry, with 37 differ- 
ent industries represented. Only 
}six of the industries showed higher 
combined increases in earnings 
than did the electrical industries 
represented in the survey. 

Electrical industry market 


if electrical industry has been 


“ omy growth patterns. For maxi- 
} mum growth opportunity, especially 


As will be recalled, the national 
economy drifted through 1960 at a 


¥ varying over $5 billion (annual 
i} rate) throughout the entire year. 
The annual GNP for 1959 was 


a plateau approximately $15 to $18 
i billion above the 1959 annual level. 
Beginning with the first quarter 
} of 1961, as the Kennedy Adminis- 
} tration came into office, the GNP 


| declined $3.7 billion to $500.8 bil- . 


ELECTRICAL WORK IN CONSTRUCTION 
(Billions of Dollars) 
7.0 


6.0 


5.0 


40 


3.0 


1.0 


'50 


56 ‘60 61 ‘62x 
Source: Electrical Construction and Maintenance 
*EI. C.& M. estimate, as of mid-1962 


1962 ELECTRICAL CONSTRUCTION 
(Millions of Dollars) 


Type of Construction 


Private Funds 


Residential 
Industrial 

Educational 
Institutional 


Total Public 


Total for new construction 
Total for modernization and repairs 


Total electrical construction work. . 


* El. C. & M. estimate as of mid-1962. 
** Does not include motors, controls or electrical equipment which are a part of 
machines or manufacturing processes. 
*** Does not include electrical apparatus used in generation and distribution, nor com- 


munication equipment. 
**** Does not include replacement lamps. 


lion annual rate. The second quar- came apparent that the economy 
ter showed a healthy pickup to was losing some of its steam. First 
$516.1 billion annual rate. Further quarter GNP was up $6.1 billion an- 
increases were registered in the nual rate over 1961’s fourth quar- 
third and fourth quarters, to $525.8 ter rate. Then the second quarter 
and $542.2 billion annual rates re- annual rate was $552 billion, for 
spectively. an increase of only $3.7 billion an- 

As 1962 figures came in, it be- nually. Thus the national economy 
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1962 OUTLOOK FOR NEW CONSTRUCTION 
(Millions of Dollars) 


Dollar Value 
Actual Estimate* % Chang 


Type of Construction 1960 1961 1962 = 1961 /196 
TOTAL: NEW CONSTRUCTION. © 22... oo Se 55,556 56,925 60,075 +6 
PRIVATE CONSTRUCTION (Total)............... 2.0.05 e eee 39 ,603 40,009 42,500 +6 || 
Residential buildings (nonfarm)......... 20-6002 eee e eee ees 22,546 22,499 24,650 +10 | 
New-housingsunits: 205 5 noe Se os ee eee 16,422 16,188 17,900 +11 
Additions and alterations. 200 2 hoe PAs ee ee ee 5,199 by feche) 5,500 7a | 
Nonhousekeéeping: 6 2uks see ee a ee 925 p72 1,250 7; 
Nonresidential buildings (nonfarm)...........-0...-. 0.0020 eee 10,168 10,754 11,000 +2 | 
Tadustricl 33) es ee i Nc eo 2,851 2,759 2,600 —6 |] 
Gomimerciah ier a Os eee eM ee Yc 4,180 4,663 4,825 O38 Il 
Office buildings and warehouses.................+.-24-: Dei 2,350 2373 +15) 
Stores, restaurants and garages.............-..-..-.--.- 2,059 2,313 2,450 +6 |] 
Other nonresidential buildings............. 00250. .0055-. 3,137 3,52 Gas) +7 | 
REN GIOUS: Act ee ee rain ONE ai Nir area ce 1,103 984 1,000 +2 || 
Educational). 2s a OU a ae 566 592 625 +6) 
Hospitalsand.instifutional:. 351s ees 605 787 900 +14 |] 
Social-andirecreational: <2 a ee 707 701 750 +7 |h 
Miscellaneous: occ ee re ee a ie 246 268 300 +12 |} 
Earmiconsituction'ss 3: «sn ee ee ev re ee ee oe 1,285 1,473 1,500 42>} 
Publicsotilities <2. os.isa oe eee or ene ns ee ces By SVE Sy (ok 5,100 PTF iI 
Rolrodde ka OU 285 222 225 ae 
Telephone and telegraph=3..s: 2.6.3 4; oe i ee 1,088 976 1,000 +2 |f 
Electriclighfsand. power. 2.5 :... se ee eee 2,058 2,050 2,125 +4 ]] 
CRS see ee Ae eg ge a ee ree) 1,767 1,650 1,500 —9 | 
Otherspubhcutilitiess ie ee 125 135 250 +85 
Allsother‘private; 22. cnc oe oe ee ees a 281 250 250 05] 
PUBLIC CONSTRUCTION (Total)...................00.0..... 15,953 16,916 17,575 +4 | 
Residential buildings 3. -0. cs A ee 716 840 950 +13 | 
Nonresidentiali : 25233 ie Nr eee ee 4,792 S32 5,150 0 
Industrial. ....... Bi ne ee es IR no see ea oe ee 407 444 425 —4)] 
Educationalss 3 sae ee ae 2,818 3,051 3,000 = 2a) 
Hospital and institutional... 26 oe ee Sd 400 370 400 +8 | 
Administrative and service 2 0.8 eee 598 674 725 = 
Other non residential b ilding .............. 0.0.0... eee. 596 593 600 +1 
Mittary facilities. 1,386 1,368 1,250 aaG 
Highways, oe ee i ae 5,464 LY 7A 0,0 )es 6,200 +97] 
Sewer and water systems......... SO ORS ae eee. oo: 1,487 1,581 1,725 +9 | 
S6Wel = hic es ee 882 914 1,050 +15 | 
Wooler, 2 Pe a ha, Ni ce eran ay ee 9 605 667 675 +] 
Public service enterprisess. 2 eo 649 585 500 —15 
Conservation and development. ................. 0. 0c ues... 1,221 1,350 1,400 + 
All other public... .. ea es ee 2. oe 238 360 400 +11 


* As of mid-1962, by BDSA, Dept. of Commerce. Source: Dept. of Commerce, BDSA, 


GROWTH OF NEW CONSTRUCTION 
(Billions of Dollars) 


See ; New construction, a major fac- 


:. Mi Private for in the national economy, — 
B Public has a consistent record of dou- — 

y 947-49 Dollars ears - : bling about every fen years in — 

a Ripe ae s a = the postwar period. Even physi- 


cal growth, as measured in con- 
stant (1947-49) dollars, has 
been registered in most years. 
Outlook is for continued growth 
in 1962 and 1963. 


1950 1955 1957 1958 1959 1960 1961 I962* 
* Mid-|S62 estimate by BDSA, Dept. of Commerce. Source: Dept. of Commerce. 
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icuss‘on on the national economy, 
ore are signs of continued eco- 
mic strength, and further growth 
y the months ahead. As will be 
wn in the following analysis of 
ynomic indicators closely related 
electrical industry markets and 
owth, such as new construction 
ivity, capital expenditures, elec- 
cal utility industry expansion, 
3., the outlook for the electrical 
dustry is good, especially through 
62, and probably through most of 


Electrical work this year will 
ow an increase of about 6% over 
N61, and the forecast for 1963 is 
Y an increase over this year’s 
tal of 5.3%, or approximately the 


‘| Referring to the chart at top of 
jpge 97, it can be seen that elec- 
ical work more than doubled in the 


rork resulted from high modern- 
‘ation activity, but mostly the in- 
“Pease resulted from technological 
jdvancements and continuing in- 
veases in electrical standards. 

The forecast for electrical con- 
‘truction work in 1962 is shown in 
ae table on page 97. Note that 
ver one-fourth of the total volume 
indicated for modernization and 
epair work, or $1.5 billion volume 
ut of $5.7 billion volume. Also, it 
3 interesting to note that construc- 
ion activity paid for with private 
ands accounts for 53% of the total, 


her analysis of this table will indi- 
ate the relative size of markets for 
lectrical work involved in the vari- 
us types of construction work. 


| New Construction Activity 


| Electrical construction work dol- 
ar volume is dependent wholly 
{pon two basic activities—new con- 
truction, and modernization and 
epair. Statistical data are made 
wailable promptly on new construc- 
jon activity, which currently ac- 
ounts for about 734% of electrical 
construction work, but is not gen- 
rally available on modernization 


BACKLOG OF PROPOSED ENGINEERING CONSTRUCTION 


(Thousands of Dollars) 


%o of 
Type of Construction Backlog* Total 
: Private Projects 
BiG eSremreet et mar et, Gh oe uae ae To, 121,997 0.1 
UICLUSTHICHIDUNC OS HOE Boece e lcle eden oh os 18,030,906 WAL: 
GommenciclOuldings ia. cesar cs. a ee eee 29 ,458 , 602 230 
Unclassified=y ssn) es STIR PRAT Gon 8 ohne 10,684,345 8.4 
Total private projects..................... 58 ,295 ,850 46.0 
Public Works Projects 

NMICLOR WORKS Sc) grid Sneaker Oh BN ee 3,089 ,961 PJs 
SENTENCE Big RRR Se Ree i Se an i ae se So a 4,437,971 350 
Brig CS ue cia ie iinsat cc ahs hl ee eee 3,216,756 2S 
Earthwork, irrigation, drainage.................. 11,961 , 583 9.5 
SITESTS CMG HO GTCL Si) iene sn ce rN eal rae oi, 13,183,595 10.4 
BULGING Si tees nce ees a eae asc) dale. ama ibe 22,987 ,205 18.1 
Unclassified etre re et ee: eee BS 9,654,133 7.6 
Total public works projects............... 68 ,531 ,204 54.0 
Total backlog (private and public)............. 126 ,827 ,054 100.0 
Federal Government work, included in public 
WORKS DIOICClS a. 28) sce pe se hae 13 ,873 , 461 10.9 


* For United States, including Alaska and Hawaii, as of June 30, 1962. 
Source: Engineering News-Record. 


NEW CONSTRUCTION IN AN EXPANDING ECONOMY 
(Billions of 1960 Dollars) 


Type of Construction 1950* 1955* 1960 1975** 2000** 
Total new. construction..... 42.7 52.9 55.6 107.4 218.7 
Total private construction. 33.1 39.6 39.6 75.5 147.3 
Residential (nonfarm).... 20.2 2355 2255 45.5 74.2 
Commercial/industrial.... 3.4 6:7. 7.0 tig 29.4 
Public. utilities... ....0. .,.< Di2 5.4 as 9.2 22.8 

All other private........ ANS ae 4.8 8.9 20.9 
Total public construction.. 9.6 13.3 16.0 31.9 71.4 
Educationali:o: nisms ae 126 2.9 PERS) Seo OR 
Highwaysinf ee. es 2.6 4.0 tes) 1221 2735 

All other public......... 5.4 6.4 TATA 14.3 34.7 


* Actual values in current dollars adjusted to 1960 dollars. 
** Mid-1961 estimate by BDSA, Dept. of Commerce. 


CAPITAL SPENDING BY BUSINESS 
(For New Plant and Equipment) 
(Billions of Dollars)* 


* In current dollars 
** Anticipated by business, as of May 1962 
Source: Dept.of Commerce and Securities and Exchange Commission 
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8th ANNUAL STATISTICAL SUMMARY 


HOME BUILDING ACTIVITY 


* 
210) 


NEW HOUSING STARTS 
(Millions of Units) 


0.5 


0.1 


0.0 


Ok oe ML 


e 2. 7 4 


” Monthly -1962 *xxx 
83,000 
77,800 
117,600 
150,600 
157,100 
132,900 


55 56 Si 58 SOX 60 


61 O2RX* 


* Total starts, including private and public. xx New statistical series, includes Alaska and Hawaii. Starts based on old series, were 1,378,500. 
**x Dept. of Commerce estimate, mid-1962. xxx Unadjusted monthly total. Source: Dept. of Commerce. 


and repair activity for more ,than 
a year later. 

New construction this year will 
show a 6% increase over 1961’s rec- 
ord $56.9 billion total, and should 
pass the $60-billion mark, accord- 
ing to a mid-year estimate by the 
Building Materials and Construc- 
tion Industries Division, Business 
and Defense Services Administra- 
tion, Department of Commerce. 

Construction spending using pri- 
vate funds is expected to exceed 
$42 billion this year, and should ac- 
count for the major part of the total 
dollar gain of $3.2 billion antici- 
pated for all construction. Public 
construction spending, although es- 
timated to reach a record level of 
$17.6 billion this year, should show 
a somewhat lower rate of increase 
this year than in 1961—4% as 
against 6% last year. 

A detailed breakdown of the 1962 
new-construction dollar volume for 
various types of construction is 
given in the table “1962 Outlook 
for New Construction.” 

In this latest review of the out- 
look for 1962 new construction, out- 
lays for new private housing units 
and highways are expected to ex- 
ceed previous forecasts with strong 
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increases of 11% and 9% respec- 
tively. Outlays for private indus- 
trial and public education struc- 
tures are expected to decline below 
1961 levels, reversing an upward 
trend which had seemed EE Se 
previously. 


Industrial Construction Down 


It may be noted that the types of 
construction which: are providing 
strength to this year’s growth out- 
look are housing and highways, 
which carry a small potential for 
electrical construction work, while 
industrial and educational con- 
struction, which normally carry a 
high potential for electrical con- 
struction work is on the decline. It 
is assumed that this trend will 


carry over into 1963, and thus cur- 


tail the 1963 dollar volume poten- 
tial for electrical construction work 
to some extent. 

Motel construction expenditures 
show some signs of slackening from 
the very rapid rate of gain in the 
last few years. Nevertheless, the 
nonhousekeeping category of con- 
struction, which is influenced 
largely by motel building, is ex- 
pected to exceed the 1961 level by 


approximately seven percent. 

All types of private nonreside 
tial buildings, except private indu 
trial construction, are expected | 
exceed 1961 levels, with gains ran 
ing from 1% for office buildings, | 
14% for hospitals and institutio 
buildings. 

The downtrend in 1962 industr 
construction is expected to redu 
the level of spending on new pla 
to $2.6 billion, down 6% from t 
1961 total.. Industrial constructi 
spending reflects a number of f 
tors, such as a relatively gor 
capacity situation in relation - 
current output, emphasis on mo: 
ernizing existing plants with ne 
equipment, and the design of stru 
tures to permit better space utiliz 
tion which yield greater output p 
tentials within smaller areas | 


constructed facilities. 


Work on office building projec 
under way in 1961 in New Yo 
City has contributed strongly to tl 
maintenance of high levels for tl 
office building and warehouse ty] 
of construction. The growing nur 
ber of new building projects deve 
oping this year outside of Ne 
York City are smaller in size, thi 
tending to limit the relative gait 
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rea he ae ee 4 a toe ie ee 
a 
3 
GROWTH OF RESIDENTIAL CONSTRUCTION 
(Millions of Dollars) 
Volume 
Year New Dwelling Units Only —_ Total* 
| | BEG) Ser aera ae 11,870 14,445 
ORE CCR Se ae 10,444 13,124 
Se ie ae cs, 10,524 13,496 
“t «SSRs PL oie aes ari reo aoe ea 11,111 14,333 
TT Ase) Se A, 12,406 VoeZAS 
BM a kee aes pl sucash 15,253 16,858 
: BOP e ire re ee See ne Ms 13,802 15,631 
ME i ky 12,670 17,081 
RGD Gtr bani es hi a Se 14,398 18,893 
RM eee ope. 20,195 25,431 
ee ee a 17,181 22,782 
BONER OS Po en ees. 17 ,083 23, 408 
ESS Se eee se ine a 18,850 25,600 


* Includes new dwelling units (private and public), additions and alterations, and 


nonhousekeeping. 


** New statistical series, includes Alaska and Hawaii. 
*** Dept. of Commerce estimate, as of mid-1962. 


| Source: Dept. of Commerce, BDSA. 


in over-all spending for office build- 
igings in 1962 as compared to 1961. 
iii Suburban growth continues to be 
(ithe dominant factor in determining 
“present high expenditure levels for 
{|Shopping centers, schools, hospitals 
gand recreational facilities paid for 
with private funds. 
# In the farm classification, 
Slightly rising incomes in 1962 are 
yitending to maintain construction 
levels. The decreasing number of 
farms, however, is shifting the em- 
spphasis to construction of nonresi- 
jdential facilities. 
|) Public utilities construction 
spending in 1962 will show only a 
small over-all increase. New large 
joil pipeline spending, modest gains 
for electric light and power, and 
#telephone facilities are expected to 
Jmore than offset lower construction 
ispending for gas utilities construc- 
4tion. 
ih Construction spending with pub- 
plic funds is expected to increase 
fabout 4% in 1962 over 1961, to 
}$17.6 billion. An increase of $500 
\million for highway spending this 
tyear will boost this type of con- 
Lstruction to a record $6.2 billion. 
| Military facilities expenditures are 
tapering off somewhat, as they are 


| 


i 


| 


heavily infiuenced by the fulfillment 
of requirements in the missile base 
construction program. Educational 
construction will drop slightly this 
year from 1961 levels, as educa- 
tional construction programs are 
reviewed. Because of the continued 
shifting of population to the sub- 
urbs, and the shift in needs as be- 
tween elementary and secondary 
school levels, many communities are 
deferring programs while they take 
a close look at the rapidly changing 
school enrollment situation. 

The Department of Commerce 
forecast, as outlined above, is 
based on new construction work 
“put in place.” The F. W. Dodge 
Corporation collects statistics on 
“contracts let,” and similar trends 
are indicated by the latest Dodge 
statistics. Specifically, in August 
Dodge reported “The performance 
(of construction contracts) has 
been nothing short of phenomenal 
(for the first five months of 1962), 
with all major sectors of new con- 
struction contributing to a wide- 
spread advance over the comparable 
months in 1961.” 

Still another yardstick of new 
construction is Engineering News- 
Record’s continuing “Backlog of 


Proposed Engineering Construc- 
tion,” which in June of this year 
showed an increase of $1.72 billion 
over June of 1961 (see table). 

All of the above considerations 
point to an optimistic outlook short- 
range, or through 1963, for new 
construction activity, but does not 
indicate that construction will reach 
boom proportions. Instead, it would 
seem that sound, conservative 
growth in construction is assured 
for the next 15 months, provided 
there is no spectacular change in 
the national economy. 


Long-Range Outlook 


For a look at new construction on 
a long-range basis, the Department 
of Commerce study, made in 1961 
for the U. 8S. Study Commission, 
Southeast River Basin, is used. 
Covering the period of 1950 to 
2000, and expressed in constant 
(1960) dollars, the results of this 
study are shown in the table “New 
Construction in an Expanding 
Economy.” Summarized briefly, 
this study indicates that new con- 
struction will approximately quad- 
ruple over the next 40 years, by the 
year 2000. The study also indicates 
that 1960 construction dollar vol- 
ume will approximately double by 
1975, then double again over the 
25-year period from 1975 to 2000. 
Growth rates for individual types 
of construction over this four- 
decade period are also shown in the 
table. 

In the analysis of new construc- 
tion on a year-to-year basis, it is 
common practice to use current 
prices for each year’s volume. 
These prices do not reflect true new 
construction growth, since current 
prices inject any inflation, or dollar 
devaluation which may occur. In 
order to determine the physical vol- 
ume of new construction, it is nec- 
essary to express volume in a con- 
stant dollar. This has been done in 
the chart, titled “Growth of New 
Construction,” for the 12-year pe- 
riod of 1950 to 1962, with physical 
volume expressed in constant 
(1947-49 = 100) dollars. As will 
be noted in this chart, new con- 
struction physical volume made a 
sizable jump in 1959, then declined 
in 1960, and is only exceeding the 
1959 volume as of 1962. The same 
chart also shows _ construction 
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1962 LIGHTING EQUIPMENT DOLLAR VOLUME 


Used for General Lighting Purposes* 
(Thousands of Dollars) 


Type of Construction Where Used Value** 
TOTAL* NEW “CONSTRUCTION? ©. oo al ees $541,291 
ERIVATE..CONSTRUCTION = sti ona oe wae ee oe ee ve $392,649 
Residential building (nonfarm)......................-. 142,970 
Nonresidential building (nonfarm). .................... 217 ,199 
Ini usted] feist essen ako et ane gua ns nee i EO 53,508 
Offices, warehouses and loft buildings............... 59 ,375 
Stores, restaurants and garages...................- 52,350 
Othier_residentialibuildings 2.125 acc: ee ee 51,966 
RECHOUS 8. Paes iten cs seen to wha eee ar eee 18,000 
EQUCHUON GS Ge Sake ce metre oe en as ar eee 11,016 
Hospital dnd institutiondl, G:. + .,)oei osha eee one, 15,750 
social:and:! recreational i 25... 2a0.. ae ee ee 4,950 
MIScEN GRE OUSA La). aves ieee: Fa. dhe ee en ae 2,250 
POrMmuCORSIKUCNOM tet) deen. We SSS ae op ek ee 3,413 
PUIG AUTO Scat: VO and nak ae cee a tg 28 ,275 
Jelephoneand telegraphs. ..9 6. uc. vik eta ee 12,900 
OMSL PUBIC UTINMES Me is gecth fn tee Ii eel ehy preheat cia 15,375 
HL OMAN DTIVOEG) cxf giic a. iano CA take ae, 792 
PEpLiccCONSTRUCTION oo, cic. cle vs PRae ee eae: $148 642 
RE SICLOMEIG Secs cere ht Pe ot enh ie tuliev tnd a ines 6 Betas 3,325 
Nonresicdential building). 2. esc. ose os cet bce 85 ,927 
No LOS TP) ieee ae marten on ACE ate in REOEH Ae Uae teN ca iar Deel 5,364 
ECUCCH Gna, wae heehee edd ied, Pe sine) een 51,450 
HOSpiicl andnnstutonGhes 1.46.0 to. seer in ee eae 6,860 
Administrative and service buildings.................. 15 ,503 
Other nonresidential building....................... 6,750 
RARELY, FOCHUNCSix MF Nee aides oh eta fot a RE 4,500 
Sewerandiwolterssystems..g)- ce hs, ean id ee 1,290 
Public service enterprises..0..Ssas sos eins nl bole, 2,000 
Conservation and development....................... 700 
Highways (includes street lighting)..................... 49 ,700 
Aul-Othier publics sarc. con do seties ty) bs a ew eet ae ae 1,200 
MODERNIZATION (relighting)........................ 60,000 
OOO TIAL ENS TET ING 3 os hin a aren Wiese aes oinhehins ee ee el Dae 601 ,291 


* Does not include searchlights, automotive, aircraft or railway coach lighting, residential 
portable lamps, and similar types of lighting equipment not associated with building 


construction. 


** Based on manufacturers’ selling prices. El. C. & M. estimate, mid-1962, based on Dept. 
of Commerce forecast for 1962 new construction at mid-1962. 


SSS SE AS tT 


growth over the same period, ex- 
pressed in current prices. 
Another strong growth factor 
which is also improving the market 
for electrical construction work 
and electrical products is that of 
spending on new plant and equip- 
ment. Data on this factor are given 
in the chart on “Capital Spending 
By Business.” Note that the previ- 
ous record of expenditures was 


made in 1957, at $37.0 billion, and 
that spending in 1958 dropped 
174% from that record. An in- 
crease is expected this year of 
about 8% from 1961’s $34.4 billion. 
Under Administration sponsorship, 
Congress has under consideration a 
tax revision bill which would pro- 
vide 7% investment credit, de- 
signed to spur capital spending. 
Currently, the outlook for capital 


Se ae eee 


spending next year is for a cq 
tinuation at about the same pace} 


for this year. Businessmen «| 
clare that a more favorable attit | 
toward business by the Admin) 
tration and by the Federal gove1 
ment would help to keep capi 
spending going on its own. 


Residential Construction 


The most active year in reside 
tial construction in the postwar e} 
was 1950, when new business stay 
totaled almost 1.4 million unil| 
The dollar value of this constru 
tion was slightly under $12 billio| 
Since 1950, housing starts hay 


In 1959, a new statistical series wi 
begun, which also includes Alas 4 
and Hawaii, and new starts peaked 
at 1,553.5 thousand units that yeai 
The two years since have show 
declines from the 1959 record. 

Department of Commerce he 
forecast a total of 1,475 thousa 
housing starts for 1962, of whic 
1,425 thousands units will be pry 
vately financed, and 50 thousani 
units will be publicly finance 
Housing dollar volume forecast fa 
this year will total about $17.9 bi 
lion, or nearly 50% more than ij 
1950. This higher dollar volume i 
1962 represents price increases an) 
indicates that larger and bette: 
houses are now also being built. 

Residential construction is ex 
pected to carry over at its prese 
high level into 1963, in view of th 
general adequacy of mortgag 
funds at current interest rates, an¢ 
a continuing demand for nev 
homes in most parts of the natio 

The growth of residential co 
struction over the past 12 years i 
outlined in the chart on “Ne 
Housing Starts,” and the table 
showing “Growth of Residentia 
Construction.” In the table, dolla 
volume (in current prices) fo: 
“new dwelling units only” is showr 
in the first column, and dolla 
volume for all types of nonfarn 
residential buildings, including ad. 
ditions and alterations, and non 
housekeeping (dormitories, motels 
hotel, etc.) is given in the seconc 
column. A check of “Residentia 
buildings” and the three subhead: 
under it, in the table “1962 Outlool 
For New Construction” will give 
the values for 1960 and 1961, anc 
the forecast for 1962. 
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LIGHTING EQUIPMENT DOLLAR VOLUME 1950-2000 
(Used for General Lighting Purposes on New Construction Only) 
Chink (Billions of 1960 Dollars) 


wl 0.0 


sh -1950% (955% 1960 1970. 


1965 
he pcre in current prices adjusted to 1960 dol 


|.C.& M. estimate, based on forecast fornew 


io The Lighting Industry 

ic The quantity of lighting equip- 
nent which will be sold and in- 
ptalled this year is estimated at 
{lightly more than $600 million 
| Esee table, “1962 Lighting Equip- 
# 1ent Dollar Volume’). This is an 
jacrease over 1961 of only 3.5%, 
tet new construction is expected to 
mcrease about 6%. This difference 
mee percentage increase is caused by 
‘the “mix” of types of construction, 
ind variations in growth relation- 
‘hips from year-to-year. For ex- 
iperle, residential building in 1962 
i ill show an increase of 10% over 


el 


Ml 


aaa a 


DOMESTIC SALES OF ELECTRIC LIGHT SOURCES 


Used for General Lighting 
(Thousands of Dollars) 


1975%X 1980 


1985 1990 1995 2000%x 


lars. 
construction dollar 


tune by BDSA, Dept. of Commerce, as of mid-1961. 


1961, while industrial construction 
is expected to decline about 6%, 
and educational construction may 
dip about 2%. From the stand- 
point of both electrical construction 
work, and lighting equipment sales, 
residential construction carries 
only a low percentage of market 
potential in relation to the building 
dollar volume. On the other hand, 
industrial and school construction 
both involve a relatively high per- 
centage rate for electrical work 
and lighting equipment, in relation 
to total construction costs. Thus 
the healthy increase in residential 


Dollar Value* 


fear Incandescent Fluorescent Mercury Total 
HO geo Spe. 110,703 53,168 4,659** 168,530 
11955 ee 137 ,031 66,969 4,805 208 , 805 
i MEE artes heh ke} 196,524 109 , 653 13,804** 319,981 
es eer 200,317 111,418 12,953 324,688 
| 2k eee 57 ,945 30,357 3,433 OL 732 


| ) 


}) * Value of lamps shipped by manufacturers, at manufacturers’ selling prices. 
| ** For 1950 and 1960 includes sodium, photo-chemical, and other miscellaneous electric dis- 


charge lamps. 


Data not available for mercury lamps separately. 


idk Shipments by manufacturers for Ist quarter only, not adjusted for seasonal variations. 


| ta Census Bureau, Dept. of Commerce. 


construction adds only a small in- 
crease in lighting equipment dollar 
volume, while the declines in indus- 
trial and school construction dollar 
volume result in a sizable decline 
in lighting equipment dollar vol- 
ume. 


Lighting Standards Up 


Lighting standards have been in- 
creasing steadily in the postwar 
years, and received a strong boost 
in 1958 when the Illuminating En- 
gineering Society approved and 
adopted a new set of lighting levels 
for all visual tasks, which were con- 
siderably higher than the previous 
official IES lighting level recom- 
mendations. Industry has been 
recommending and installing these 
higher lighting levels wherever pos- 
sible; however, many lighting in- 
stallations continue to go in now 
which are still below the 1958 IES 
recommended practices. There are 
three types of construction, partic- 
ularly, where current general light- 
ing practice is not equal to the 
1958 IES recommendations. These 
are: 1) offices, especially specula- 
tive type office buildings; 2) 
schools; and 3) stores. On the other 
hand, industrial plants generally 
install lighting which meets, and in 
many cases exceeds, IHS recom- 
mended levels. Under the impetus 
of the Medallion Home program, 
much better lighting is now being 
installed in homes than was true 
only three or four years ago. How- 
ever, even the improved lighting 
going into Medallion Homes is still 
far below the type and quality of 
light'ng which people need to live 
with comfortably in their homes. 

The seven big markets for light- 
ing today are: residential, indus- 
trial, offices, stores, schools, streets 
and highways, and outdoor flood- 
lighting and area lighting. 

The Department of Commerce’s 
long-range forecast for new con- 
struction, from 1960 to 2000, has 
been used as a basis for a long- 
range prediction on lighting equip- 
ment sales. This forecast is given 
in the chart on “Lighting Equip- 
ment Dollar Volume—1950 to 
2000.” While the forecast for new 
construction is for a quadrupled 
market by the year 2000, the fore- 
cast on lighting equipment volume 
is that it will be on an annual rate 
by the year 2000 approximately six 


| SES times as great as in 1960. 
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Electric lamps are sold not only 
for new lighting installations, but 
also for replacement in the millions 
of old lighting installations. Some 
idea of the growth of sales of elec- 
tric lamps, in dollar volume, is 
given in the table “Domestic Sales 
of Electric Light Sources.” In 
1961, the total market was divided 
among the three major types of 
lamps, as follows: incandescent— 
62.6%; fluorescent—34.4%; and 
mercury—4.0%. Incandescent lamp 
sales continue to outpace fluores- 
cent lamp sales, even though the 
fluorescent lamps are nearly three 
times the electric power capacity of 
the continued popularity of the in- 
candescent lamp is that it is still 
the popular light source for home 
lighting. Mercury lamp sales are 
on the increase, and spectacular 
growth for this lamp is expected 
over the next few years. 


Electric Utility Industry 


Electric power is the basis for 
any modern industrial society. It 
is one of the major factors that has 
made it possible for America to 
lead the world in the production 
of goods, and to enjoy the world’s 
highest standard of living. 

The United States has three 
times the electric power capacity of 
its next closest rival, Soviet Russia, 
and more power than the next five 
countries of the world combined. 
With only about 6% of the world’s 
population, this country accounts 
for about 40% of the world’s elec- 
tric energy production. Power 
facilities currently represent an in- 
vestment of over $50 billion, for 
investor-owned companies only 
which accounts for approximately 
80% of our total power facilities. 

New plant and equipment spend- 
ing in the electric utility field over 
the past eight years has averaged 
about $3.2 billion annually. In- 
stalled capacity by the end of this 
year will total about 200 million 
kilowatts, and present plans call 
for increasing this capacity to 232 
million kilowatts by the end of 1965 
(see chart “Electric Power Gener- 
ating Capability in U.S.”’). Annual 
output of electric energy in 1962 is 
forecast at 867 billion kwhr, and 
is increasing about 7% per year 
on the average. 

In the table “Total Electric 


ELECTRIC POWER OUTPUT IN U.S. 


(Annual output in Trillions of Kwhr) 


1950 1955 1960 ‘61 ‘62x '63x ‘64% 
%* Forecasts by Electric Power Survey Committee of Edison Electric Institute, as of April 1962 
Source: Federal Power Commission and Edison Electric Institute 


TOTAL ELECTRIC ENERGY SALES IN U. S. 


Average 
Total Total Total Revenue 
Year Kwhr*  Customers** Revenues*** Per Kwhr**** 
LODO see 280.5 45.0 $5,086 1.8i¢ 
VOSS ee 480.9 52.6 8,020 1.67 
19605 e-€ 683 .2 58.9 11,516 1.69 
T9661 ce 720.7 60.1 12,169 1.69 


* Billions of kwhr. 
** Millions of ultimate customers. 
*** Millions of Dollars. 
**** Cents per kwhr.. 


Source: Edison Electric Institute. 


ELECTRIC ENERGY FOR RESIDENTIAL CUSTOMERS 


| 
Total Average Average Average 
Energy Kwhr per Annual Cost per 
Year Sales* Customer** —_Bill/Cust.*** Kwhr**** — 
(WoO wersee es 70.1 1,845 $53.14 2.88¢ 
LOSS Sees ES at Pay f 73.48 2.65 
LA fo, 8 eae See ae 195.6 3,851 95.12 2.47 
ROG ose 208 .2 4,016 98.39 2.45 


ee 
Note: Data for 1960 and 1961 excludes Alaska and Hawaii. 
* Billions of kwhr. 
** Kwhr per year. 
*** Average annual cost in dollars. 
**** Average unit (kwhr) cost in cents. 


Source: Edison Electric Institute. 


Energy Sales in U.S.,” the growth SECT SESE TES 37 DRE ETS 
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electric power customers, elec- 

energy sales, and electric 
\rgy revenues can be seen for the 
iod of 1950 to 1961. Over this 
ae period, the annual revenue 
kwhr decreased from 1.81 cents 


Ine of the important customers 
electric energy is the residen- 
| user of electric power. Total 
wgy sales over the 11-year 
od from 1950 to 1961 increased 
mut 97%, or over 8% annually, 
wage. The use of electric energy 
| customer during this period in- 
ed from 1845 to 4016 kwhr 


hr to residential customers de- 
jaed, from 2.88 cents per kwhr 
1950 to 2.45 cents per kwhr in 
31. 

America’s demand for electric 
“fwer eontinues to increase, year 
“er year. The electric utilities 
{nmpanies have done an excellent 
» of planning the needed capac- 
, and having it installed and 
ilable when and where the cus- 
ners want it. 


Electric Heating 


|There are currently 1,200,000 
,~etrically heated homes in the 
-\lited States, according to the Na- 
mal Electrical Manufacturers As- 
ziation. By the end of this year, 
je total is expected to be 1.5 mil- 
n; 2.5 million by 1965; and by 
70 about half of all new homes 
| be electrically heated, NEMA 
edicts. The installed value of the 
rmanent-type residential electric 
ating now in use exceeds $1 bil- 
n, it is estimated, while the value 
supplementary electric heating 
its (for bathrooms, attics, base- 
mts, extensions and similar loca- 
ms) is even higher. 

The value of shipments of elec- 
ie heating equipment for 1959, 
{60, and the first half of 1961 is 
ven in the table ‘Electric Com- 
rt Heating Equipment.” These 
ta, collected by BDSA, Dept. of 
mnmerce, indicate that annual dol- 
je volume is running at $28 to $33 
illion, for equipment only, unin- 
alled. 

Electric heating equipment also 
ids wide usage as an industrial 
tmmodity, for production proc- 
ses requiring heat. While there 
je several types of industrial heat- 
lg equipment using other means 
| heat than electricity, the elec- 
ically powered industrial heating 


>= “—™ 
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ELECTRIC POWER GENERATING CAPABILITY IN U.S. 
(Millions of Kilowatts) 
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* Installed capability as of December 31. 


Go" * 63)" 64 65> 


1960 '61 


**Forecasts by Electric Power Survey Committee of Edison Electric Institute, as of April 1962 
Source: Federal Power Commission and Edison Electric Institute 


systems are growing in popularity 
and use. Data on the total market 
are shown in the table “Industrial 
Heating Equipment Volume.” 


Electrical Progress 


The research and development 
work going on in the laboratories 
of the electrical industry is a po- 
tent factor in industry growth. It 
insures new and better products, 
geared to today’s new needs. For- 
tunately, considerable research in 
other fields, such as space explora- 
tion, and military requirements, is 
being carried out in electrical lab- 


oratories, which will eventually 
also aid in furthering electrical 
progress. 


Consider the telecommunication 
relay satellite “Telstar,” for ex- 
ample, which was put into orbit in 
July of this year. This 170-lb satel- 
lite is crammed with electronic de- 
vices, and opens a whole new era 
of worldwide communications. 
While each electronic device per- 
forms a specific function, there will 
undoubtedly be many by-products 
from the research which led to the 
final development and launching 
of this highly successful experi- 
mental device. 

Consider also the laser, or light 
amplifier (light amplification by 
simulated emission of radiation). 
This brand-new device is a sensa- 
tion in the scientific and industrial 
world, which can only begin to 
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mark out the limits of its potential. 
It has sophisticated uses for the 
near future, and opens up new 
areas of pure science to explore. 
Essentially, the laser provides the 
same control of light waves that 
has been common practice with 
radio waves. In other words, the 
laser makes light waves “coher- 
ent,” rather than a hodgepodge that 
it is normally. Already, hundreds 
of companies are investigating the 
laser, which embraces the elec- 
tronics field, as well as optics and 
other fields. It is already one of 
the significant inventions of the 
century, and by-products of its re- 
search will undoubtedly be spectac- 
ular. Its own potential is only be- 
ginning to be imagined. 

Another trend of importance to 
the electrical industry is the minia- 
turization of electronics compo- 
nents, and the expanding use of 
semi-conductor devices. A variable 
revolution is shaping up in this 
area. 

Research is now being pressed 
into new means and methods of 
converting fuel into energy. This 
interest stems from the never-sat- 
isfied appetite of the electric utili- 
ties for new methods of producing 
energy. Currently under study and 
development are new types of gen- 
erators, able to convert heat and 
chemical energy into electricity di- 
rectly—and improve the efficiency 
of power production still further. 
In general, there are four prime 
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8th ANNUAL STATISTICAL SUMMARY 


(amen gage Co RA 


ELECTRIC COMFORT HEATING EQUIPMENT VOLUME 


(Value* of Shipments): 


Total Value* 


Type of Equipment 1959 
Basebodrd ooo aye ee en 8,789 
Convectors:°” 

Without fan. cvte aca ras emcee 5,068 

WV ith TARTS. .<. isthe, ee een ise econ 27535 
Radiant panels rs: <1 ea a Pa eee 
Radiant reflectors”. ........0..20-008 00 eevee 
Radiant glass paiels.2.00' new wee 1,815 
Unitheaterss.. en. Ree APS 
Warm air furnaces: 

Genin eeaitcrs Rhos ee 92 

Flexo ated ce Creites Acar en ena Sere Ra ee 52 

Wicilliaueteetes cme teed cea tates rein. eee 2,682 

DUChees tein nee tas ade ee ott e cee ee Caos 
Cable heating systems: 

Rabletonlys:s = son wae yee hte 467 
ROOM RUIITSt Sees eect isk Ae eae: Lars ok 1,327 
OWA SS one wie ober nyt ane a erry toms 27 , 558 


* At manufacturers’ selling prices. 
** January-June 1961 only. 
) Excluding glass panel type. 
® Including ceiling or wall mounted, excluding glass panels. 
“ Except glass. 
© Ceiling, pendant or wall mounted. 
°) Commercial and industrial, and unit ventilators—all types. 
Source: Dept. of Commerce, BDSA. 


INDUSTRIAL HEATING EQUIPMENT VOLUME 


(Value* of Shipments) 
(Millions of Dollars) 


(1,000 Dollars) 


1960 
8,861 
2,984 
3,365 


645 
1,560 
7a 


1961 ** 
4,320 


0.0 
55 56 Sif 58 oo 


Note:Industrial heating equipment includes furnaces and ovens, dielectric and combustion equip- 


ment, atmosphere gas generators, and other equipment. 
* At manufacturers selling prices, 

** Estimated, as of December 31, 1961. 

* * * Forecast, as of January 1962, 

Seurce: Dept. of Commerce, BDSA. 
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- tricity is generated directly f: 


areas of development under 
Thermoelectric — electricity 
duced directly from any type 
heat source through heat-simulé 
action in small blocks of semi- 


ductor alloys; Thermionic—e« 
heat by means of a gas-filled 
in which electrons boil off fro 
heated cathode; Photovoltaic 
thin layer of a photo-sensitive | 
terial in a solar cell converts li 
to electrical energy; and Fuel C| 
—electrical energy is delivered] 
rectly from continuous chemical] 
action of air or oxygen with vi 
ous fuels in packaged devices 
resemble storage batteries. 
The practicability of some} 
these processes already has 
proven. Solar cells, thermionic 4] 
thermoelectric converters are bed 
used and designed into space sai 
lites. One manufacturer has int 
duced two thermoelectric consu 
items: one, a 2-cu-ft capacity 
frigerator; the other, a room 4 
conditioning system for cooling; 
heating. It would appear that 
next major step in air condition 
progress might involve this t 
moelectric principle. 


The Outlook 


Currently, technological dex 
opments in the electrical indus; 
are many, and will eee | 
have a broad impact on the ind 
try in the years ahead. Electri 
industry markets and growth, he 
ever, depend upon a healthy a 
growing economy for its o 
strength. In general, it would se 
that the short-range outlook for 3 
economy is for a continuation or 
high plateau, with neither a bo 
nor a depression indicated. W: 
new construction activity show! 
some strength, and with technolo: 
cal developments helping to advar 
electrical standards, the outlook 4 
the electrical markets, short-ran: 
is for sound growth. 

There are no valid signposts 
which to base a long range fo 
cast for electrical markets at 4] 
time. However, here too, the av 
age growth trends for various e 
nomic factors would seem to in 
cate that the economy will contir 
its general upward climb, even 
altered from time to time by cy 
cal variations. ; 
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ij) TYPICAL installation of starters and disconnect switches. 
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A TYPICAL installation of combination starters and discon- 


Selecting Motor 
| Control Systems 


Use of plain starters, combination starters and control centers is com- 


pared in an objective case study. The author discusses comparative 


costs and other practical considerations. 


ii By William H. Younger, Allen Bradley Co., Milwaukee, Wis. 


GOOD many years ago, when 
belt drives were replaced by 
individual motors driving spe- 
Vific loads, plain starters were used 
nd mounted at the location of the 
‘notor to be controlled. A discon- 
‘ecting means was also mounted 
ear the starter. Later, as safety 
md convenience of _ installation 
yere stressed, combination starters 
Tere introduced to the market 
hich combined both the discon- 
Hecting means (either circuit 
reaker or switch type) with the 
\tarter in a single enclosure. Still 
jater, the desirability of grouping 
jontrols for a given production area 
id to the development and intro- 
uction of control centers which 
lvere really the compact floor 
10unted assembly of standard com- 
bination starters and other associ- 
ited motor control devices. 


( 


The gradual evolution of these 
three separate and distinct types of 
motor control systems has led to a 
certain amount of confusion in the 
minds of consulting engineers, con- 
tractors, and users of motor control. 
Naturally, each type of system has 
certain advantages and disadvan- 
tages over the other. And although 
there has been a_ considerable 
amount of literature and publicity 
available on any one of these sys- 
tems, there has been little, if any, 
information brought forth which 
compared one system against the 
other on a specific job. 

Therefore, when we decided to 
make an objective study on this 
subject to compare the three motor 
control systems, it seemed best to 
start from “scratch,” selecting an 
actual job and working out the total 
cost picture for material and labor. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... SEPTEMBER, 1962 


Initially, we thought we might 
take an area of our own shop and 
work with this as a basic layout. 
However, tempting as this was be- 
cause of its convenience, we dis- 
carded the idea because we felt to 
be truly objective in our study we 
should take an actual installation— 
a specific job that had been designed 
and purchased in the past. 

Such an installation was found. 
It was an industrial building con- 
sisting of a basement, first floor, 
and second floor. Each floor had a 
variety of motor loads and repre- 
sented different problems of layout 
and motor control application. The 
system was 3-phase, 440 volts. 

With this basic information in 
hand, we approached an independent 
consulting engineer and asked for 
his assistance. We asked that he 
lay out each of the three floors 
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TABLE A—Material Cost 


INDIVIDUAL COMBINATION 
STARTERS 
GROUPED 
CONTROL COMBINATION FED FROM _ FED FROM 
FLOOR CENTER STARTERS PANELBOARD BUS DUCT 
BASEMENT $2817 $1990 $1946 $2438 
MACHINERY $4228 $3085 $2975 $3634 
LABORATORY | 
AND OFFICE $2828 $1930 $1995 $2589 
TOTALS $9873 $7005 $6916 $8661 
TABLE B—Labor Cost 
INDIVIDUAL COMBINATION 
STARTERS 
GROUPED 
CONTROL COMBINATION FED FROM _ FED FROM 
FLOOR CENTER STARTERS PANELBOARD BUS DUCT 
BASEMENT $1542 $1673 $873 $1471 
MACHINERY $2561 $2797 $1321 $1845 
LABORATORY 
AND OFFICE $1603 $1751 $1061 $1506 
TOTALS $5706 $6221 $3255 $4822 


using the following motor control 
systems: 

1. Using NEMA Class I Type A 
plug-in control centers having cir- 
cuit-breaker combination starter 
plug-in units. 

2. Grouping  circuit-breaker 
combination starters at one location 
and controlling individual motors 
from that one area. 

8. Mounting individual circuit- 
breaker combination starters at 
each motor location and feed these 
dispersed loads from a power panel. 

4. Mount individual  circuit- 
breaker combination starters at 
each motor and feed these individ- 
ual loads from bus duct overhead. 

The basement had ten different 
motor loads with horsepower rat- 
ings ? hp up to 30 hp. Motors were 
for bilge pumps, hot water pumps, 
sewerage pumps, fans, compressors, 
refrigeration unit, and an overhead 
door. Loads were widely dispersed 
—often in different rooms. 

The first floor was a machinery 
floor having 18 different motor 
loads. Fourteen of these motors 
were reversing applications on pro- 
duction machines rated 74 hp. The 
remaining motors varied from ? hp 
to 14 hp and were for unit heaters 
and fans. 
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The second floor was a laboratory 
and office area having 11 motor 
loads—mostly in the 3 hp and 5 hp 
range for small machines. One 
35-hp elevator motor was also to be 
controlled. Motors were again 
widely dispersed. 

Estimating each of these three 
floors with the four different con- 
trol system possibilities mentioned 
above gave us 12 areas of informa- 
tion for comparison purposes. The 
tables which follow give complete 
data regarding all material as well 
as labor required for the total in- 
stallation of such material. De- 
tailed estimating sheets were main- 
tained and no item of expense was 
overlooked — regardless of how 
small it seemed. Nickels and dimes 
can add up rapidly. We wanted the 
study to be as complete and fair as 
possible. 

In pricing material, a similar 
primary discount schedule was used 
on all items to place them on a com- 
parable basis. It was decided that 
this would give a better picture 
than list prices which would be in- 
flated. Thus, we are dealing with 
realistic purchase values as seen in 
today’s market. 

With regard to labor costs, 
standard units were applied and 


and these were franelated into to 
dollar figures by applying a value 
$5.50 per hour. 


figure is arbitrary, 
represent a sound average in th 
light of today’s published figur 
across the country. 

When we first began this stud 
we talked with a number of peop) 
who had very strong person; 
opinions as to which control syste} 
would be most expensive. For ej 
ample, one capable engineer saij 
flatly that control centers cos; 
three times as much as plain star} 
ers. When we asked him to dé| 
scribe what he meant by “thre 
times as much” as it related 
material, or labor, or both, he reall 
did not know. In other words, hi 
was expressing a general “rule @ 
thumb” which apparently he hai 
applied over the years without muc} 
basis in fact. It may have beey 
that on one particular job his ve . 
general statement was true, bu 
many factors may have contribute 
to this example which he was co 
tinuing to hold forth as a basil 
truth. 

In our study, we emphasize th 
fact that we are trying to draw only 
broad conclusions by analyzing iz 
detail a very specific job. The 
figures developed in Tables & 
through D tell the story. 

In Table A we have compiled tal 
material cost—involving all 03 
motor starting equipment, wire 
conduit, connectors, boxes, strap: 
and even bolts. On each of thesé 
floors and in the total job, the con: 
trol center system was the mos 
expensive. This is logical since th 
control center itself comprised 70 te 
75% of the total material cost or 
any given floor. The bus duct sys- 
tem feeding individual combinatior 
starters was second highest in cost 
It is interesting to note that the bus 
duct itself was a significant factor 
—between 30 and 40% of the ma- 
terial cost on each of the floors. 
The grouped combination starters 
ranked third in material cost and 
the individually mounted combina- 
tion starters fed from a panelboard 
ranked fourth. 

The comparison of labor cost 
shown in Table B presents quite 2 
different picture from the materia’ 
cost analyzed previously. Note that 
the two installations involving the 
grouping of controls—grouped com: 
bination starters and control cent 
ers are both more expensive thar 
the feeding of individual combina: 
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yjtion starters from panelboard or 

is duct. This is quite logical since 

in the grouping of motor controls 
at one location, almost twice as 
nf much wiring is involved as the con- 

: rol and power wires are taken from 

|the centralized control point out to 

thd Jeach motor. In addition, the wir- 
fing is heavier—thus Sine to the 

i }labor cost. From the point of labor 

nt finstallation cost, the grouped com- 

{bination starters are most expen- 

Sive with the control center ranking 

second. Again an effort was made 

to include all elements of labor cost. 

For example, in the control center 

sallowance was made for cartage, 

Setting, and leveling the control 

| center. The bus duct and individual 

‘combination starter system ranked 

‘third. The labor cost of installing 

| the bus duct is relatively high but 

Yadditional motors can be added at 

WY fairly low cost. Saying it another 

“way, the cost per motor additional 

eo rcases rapidly once the bus duct 

"Y system is installed because there is 

available power close to the motor 

“Y to be controlled. This is in contrast 

“Sto the control center and grouped 

) combination starters where a rela- 

i tively constant additional cost per 

af motor is involved when additions to 

if the load are made. 

W Table C gives us a consolidation 
of both the material and labor cost 
for the four different control sys- 

tems applied to each of the three 

floors. It can be quickly observed 

MW here that although the control 

MW, center system is the highest of the 

“ four and the individual combination 

i) starters fed from a panelboard is 

b | the lowest, the grouped combination 

4 starters and bus duct feeding indi- 

vidual starters are about a “stand 

if off” in combined costs due to the 
if higher labor cost for one and 
higher material cost for the other. 

Y It takes more labor to install the 

grouped combination starters but 

i? the material cost for the bus duct 

it system is higher—thus effecting 

¥ the balancing out. Naturally, these 
figures could change for any given 
floor installation due to the number 

” and grouping of the motors on that 

particular floor. 

_ At this point in our study we 
turned our attention to plain mag- 
i} metic starters with separately 
mounted disconnects adjacent to 
f each starter. Although we had 
/ thoroughly compared centralized 
// versus dispersed control in terms 
{ of control centers and combination 
: starters, it remained to observe the 

' role of the plain magnetic starter 
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and its comparison with the other 
systems. 

Up to this point, we have been 
dealing with circuit-breaker units 
both in the control center and in 
individual combination _ starters. 
However, because most plain starter 
installations with separate discon- 
nects utilize a safety switch, this 
seemed to be the most realistic ap- 
proach to the problem. Neverthe- 
less, to avoid comparing “apples 
and bananas” we decided to com- 
pare the circuit-breaker combina- 
tion starters previously discussed 
with plain starters and safety 
switch disconnects and also insert 
fusible combination starters to com- 
plete the picture. This information 
is given in Table D where complete 
material and labor costs are 
tabulated. 
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Starting with the grouped cir- 
cuit-breaker combination starters 
tabulated previously, similar data 
were developed for the fusible com- 
bination starters. A reduction of 
approximately 10% in total cost 
was noted. Then, pursuing the 
same reasoning with plain starters 
and safety switches, another total 
cost is developed which again 
represented a decrease of approxi- 
mately 10% below the fusible com- 
bination starter cost. Certainly, 
this lower cost is arrived at through 
the sacrifice of a number of instal- 
lation features including safety, 
compactness, and appearance. 

At the same time that we were 
making this detailed analysis of one 
specific installation in an effort to 
come up with some cost figures, we 
made a special effort to visit as 


TABLE C—Material and Labor Cost 


INDIVIDUAL COMBINATION 
STARTERS 
GROUPED ea 
CONTROL COMBINATION FED FROM FED FROM 
FLOOR CENTER STARTERS PANELBOARD BUS DUCT 
BASEMENT $4359 $3663 $2819 - $3909 
MACHINERY $6789 $5882 $4296 $5479 
LABORATORY 
AND OFFICE $4431 $3681 $3056 $4095 
TOTALS $15579 $13226 $10171 $13483 
TABLE D—Material and Labor Cost 
CIRCUIT- PLAIN 
BREAKER FUSIBLE STARTERS 
COMBINATION COMBINATION AND 

FLOOR COST STARTERS STARTERS DISCONNECTS 
LABOR $1673 $1673 $1735 
BASEMENT MATERIAL 1990 1819 1562 
TOTAL $3663 $3492 $3297 
LABOR $2797 $2797 $2944 
MACHINERY MATERIAL 3085 2722 2227 
TOTAL $5882 $5519 $5171 
LABORATORY LABOR $1751 $1751 $1801 
AND OFFICE MATERIAL 1930 1706 1415 
TOTAL $3681 $3457 $3216 
LABOR $6221 $6221 $6480 
TOTALS MATERIAL 7005 6247 5204 
TOTAL $13226 $12468 $11684 
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A TYPICAL motor control center. 


many installations across the coun- 
try as possible. Many of these users 
had purchased control centers; 
others had gone to one of the other 
systems described. In each case our 
questions were directed toward find- 
ing out why the selection had been 
made and what factors had in- 
fluenced the purchase. 

It soon became very obvious that 
the analysis of installation cost was 
only one consideration involved in 
the purchase of a system—and 
sometimes a minor one at that. 

Because ten such _ influencing 
factors were noted most often, they 
are worthy of review. Here they 
are: 

1. Environment of the installa- 
tion has a big bearing on the selec- 
tion of the system. As one food 
processing plant engineer said to 
me, “They are constantly hosing 
everything down in this plant and 
I can’t afford to have them get any 
water into my motor control equip- 
ment so I move it into another 
room.” This problem is not only 
limited to food processing plants, 
dairies, or breweries but is also a 
common problem in paper mills and 
steel mills. Dust or dirt in the air, 
corrosive fumes, or water and other 
liquids can play havoc with the elec- 
trical equipment, and oftentimes 
the best answer is to move the con- 
trol outside the production area into 
a dry, clean environment. This 
thinking automatically rules in 
favor of consideration of grouped 
controls such as a control center or 
grouped combination starters. 


We observed one paper mill that 
had a highly corrosive atmosphere. 
They had placed control centers in 
a separate room which was presur- 
ized with special filters to avoid 
the problem of static corrosive air 
and to keep dirt and dust out. This 
problem, incidentally, of filtering 
the air is not an easy one to solve. 

2. Electrically interlocked proc- 
ess machinery requires a great 
deal of interwiring between the 
various motor controllers. In many 
of these installations the operator 
may press a single button and the 
complete line, consisting of many 
motors, begins to operate at once. 
Naturally, the electrical interlock- 
ing of many motors with the at- 
tendant complicated interwiring 
means that a man in one of these 
plants would be very favorable to 
grouped control where this wiring 
could be performed more easily— 
not only initially but later during 
maintenance. A great many chem- 
ical plants face this type of prob- 
lem, and it certainly influences their 
selection of motor control. 

3. Close supervision of produc- 
tion is required in costly and com- 
plicated manufacturing processes. 
An electronic device manufacturer 
told me, “It would be ridiculous for 
me and my men to have to run 
around to all of the many machines 
and pieces of equipment in my plant 
to observe that everything is going 
along right. We want all our con- 
trol in one place so that the one 
man who is responsible can keep an 
eye on the complete operation with- 


out running himself silly.” Her 
again the grouping of control with 
appropriate pilot lights and access 
sory devices will give maximum 
supervision with greatest efficiency) 

4. Installation of equipment 
brings on many problems whic ( 
naturally vary from one user td 
another, but his view of these prob- 
lems may influence his selection. By 
way of example, one chief engineen 
told me that he had a stable andj 


to keep it of a given size. Although} 
he didn’t want to expand his crevia 
he realized that he had some elec+ 
trical expansion work to do and,} 
therefore, he was interested inj 
“buying labor’ wherever possible. 
This man preferred control centers} 
because, as he put it, “The manu- 
facturer does a lot of my worky 
ahead of time in a control center. 
He does all the interwiring and 
makes the job easier for me to fin- 
ish off.” This installation consider-| 
ation was a definite influence on 
this customer’s buying decision. 

5. Maintenance expense is cer- 
tainly a part of the over-all picture 
considered by most users. Although 
all users are concerned about main- 
taining their equipment, the differ- 
ence in downtime cost makes some 
far more aware of this than others. 
The man who has no particular 
difficulty in shutting down one or 
two of his production machines and} 
working on them while the others 
continue to operate looks at the! 
selection of a system and its main- : 
tenance one way. But the man who 
must shut down his complete pro- | 
duction facility if just one machine | 
needs repairs looks at the selection 
of his system in quite a different 
manner. In one mill, where down- 
time is very expensive, grouped con- 
trol was preferred because there | 
was just one spot to go to. The | 
control centers purchased had even 
been outfitted with special “quick 
opening” door fasteners so that 
maintenance crews could get at any 
and all units with no delay in case 
of an emergency. The plug-in 
feature of control centers also ap- 
pealed to this mill because individ- 
ual units could be replaced most 
rapidly. 

6. Appearance is often consid- 
ered an intangible factor in the 
selection of an electrical control sys- 
tem, but our study reveals that it 
is becoming more and more im- 
portant to buyers. We observed one 
large industrial plant that decided 
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‘ | After all, a modern electrical con- 


EF oom and when it was realized that 
; isitors to the plant could not see 


} dows were placed on the wall so 
| that the electrical equipment could 
| be shown off to visitors to better 
} advantage. We have seen the same 
| thing in many public buildings, 
') where fine appearance was a signifi- 
‘cant influence on the purchaser. 


} trol system represents a sizable 
‘investment and the buyer is not at 
all: bashful about wanting to show 
this off to the public. In some cases 
he is actually making a “show 
piece” out of the motor control. 

_ 7. Space is a_ subject about 
which much has been written in re- 
F cent years. We see more and more 
» emphasis on “space shrinking” of 
' all equipment going into a modern 
_ industrial facility. Companies are 
_ seeking more and more ways to get 
maximum output from available 
floor space. A comment made by 
one industrial user was probably 
not unusual: “Our management 
tells me that every square foot of 


me 


I this plant is worth $2.75 a year in 


| profit to the company. Therefore, 
every square foot of space that I 
- want to use for my electrical equip- 


ment had better be justified.” 
Actually, the word “space” can 


"\ be very misleading since it means 
'. different things to different people. 


One man may say that he uses 
combination starters grouped on a 
wall because it takes no floor space. 
The next man will tell you that 
_ he doesn’t have the wall space avail- 
able and, therefore, he uses control 
centers because they take up a 
minimum of floor space. Still an- 
other will tell you that he likes to 
mount the motor control right on 
the machine or near the motor be- 
cause that really saves space. 
all depends on the installation. 

We would add one word of cau- 
tion here. Some companies have 
become so intent on saving floor 
space that they have moved their 
motor control into inaccessible 
areas. Here we are not talking 
about a separate room but instead 
~ mounting equipment up in the raft- 
ers or down in the depths of the 
building in a locked room where 
it is not accessible in times of emer- 
gency. This is, of course, short- 
sighted. 

The competition for available 
space within a plant between de- 
partments is sometimes most in- 
teresting to watch. One plant man 
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told me that he liked control centers 
because he could locate his control 


center very early on the production 


floor. He found out where major 
loads were going to be located—in 
a general way. Then he moved the 
control center into the plant and 
grouted it to the floor. “They know 
my mind is made up,” he said, ‘“‘and 
besides, they don’t take my space 
away from me.” Gy 

8. Future expansion certainly 
must be considered—particularly 
the way the electrical requirements 
in many plants have skyrocketed 
in recent years. Companies are 


constantly rearranging and improv-- 


ing their production facilities to 
improve their efficiency. It is easy 
to run out of space—any kind of 


‘space—in a hurry. In addition, of 


course, the electrical equipment 
must be kept conveniently located 
for proper maintenance. 

One company we visited was par- 
ticularly interested in control cen- 
ters because they felt it was easiest 
to expand with this type of system. 
In many cases, in new construction, 
motor loads were not definitely 
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MACHINERY FLOOR LAYOUT 


MOTOR LAYOUT on one of the three 
floors used in the control case study. 
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known and yet the electrical sys- 
tem had to be “tied down.” This 
is not necessarily anyone’s fault. 
It merely indicated that changes 
are taking place constantly. In the 
case of one industrial plant, large 
blank control center sections were 
ordered. These were located and 
at a later date control center 
plug-in units were purchased 
(sometimes under the maintenance 
budget) to match the motor re- 
quirements. This gave flexibility 
but did not hold up the construction 
job. 

9. Safety is becoming increas- 
ingly important. As the tempo of 
work picks up and electrical loads 
get larger and larger, safety to 
all operating individuals involved is 
being stressed in plant after plant. 
Good code practice is followed and 
no stone is left unturned in the 
search for maximum safety. Gen- 
erally speaking, the control center 
or combination starter represents 
a safer installation than the indi- 
viduak safety switch and plain 
starter. As mentioned previously, 
the growing awareness of safety © 
helped spur the development of the 
combination starter a number of 
years ago. In any given plant, 
safety as an influence on the think- 
ing of that plant depends on sev- 
eral factors. Accidents that may 
have taken place over the years, 
the type of processes in use, and — 
the attitude of the management and 
supervisory people are all import- 
ant. 

10. Personal prejudice on the 
part of the buyer time and again 
was one of the most important 
single factors involved. We often 
encountered individuals who were 
buying a certain type of system 
because it was “best.’”’ As we chat- 
ted with them and began to investi- 
gate their thinking, it turned out 
that they were not too sure why 
they felt the way they did. How- 
ever, they certainly had very strong 
feelings on the matter. For ex- 
ample, we encountered two very 
similar industrial plants, operating 
in the same industry and making 
the same product, that were located 
just a few miles apart. In each 
plant there were competent and 
experienced electrical engineering 
and maintenance personnel. How- 
ever, in the first plant the customer 
was one hundred per cent sold on 
the use of control centers as being 
“ideal” for his installation. Nothing 
could be better than control cen- 

(Continued on page 195) 
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Independence Hall 
Echoes the Past 


... through sound and ligh 


Our Country’s beginning is dramatically portrayed by magnetic-tape sound-track equip) 


ment, coordinated with fixed and varying 5-color illumination. Performances are pre 
sented each evening on the historical grounds of Independence Hall. E-J Electric Instal-} 


lation Co., New York City, was constructing engineers for the entire project. 


INDEPENDENCE HALL, as viewed from 
the ground, shows no evidence of fixed 
floodlighting units installed at many 
points on the exterior of the building. 
Accompanying photos reveal well-hidden 
locations of luminaires, 
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less daytime tourists have 

visited Independence Hall, one of 
America’s most sacred historical 
sites. For it is this Philadelphia 
landmark that houses the Liberty 
Bell and is proudly revered as the 
building in which the “Declaration 
of Independence” was signed in 
1776. 

Since this last Fourth of July, 
however, tourists have been in for 
a real treat—a nighttime, outdoor 
historical performance viewed from 
the park area behind Independence 
Hall. This evening performance, 
called “The American Bell” drama- 
tizes the events leading up to the 
signing of the Declaration of In- 
dependence. And the program con- 
sists of fixed and varying 5-color 
illumination, coordinating and 
functioning with magnetic-tape 
sound-track equipment. 

Lighting and sound systems are 
controlled from electronic dimming 
and amplifying equipment, located 
in an underground control room. 
This equipment is the nerve center 
of the coordinated systems and, 
basically, operates on a 10-channel, 
high-fidelity magnetic-tape system 
which controls music, sound effects, 
narration, dialogue, and the elab- 
orate lighting system in a planned 
programmed sequence. Most of the 
lighting combinations are con- 
trolled in color, intensity and po- 
sition by a complex Thyratron dim- 
ming system, similar to that used 
in major theatrical and studio pro- 
ductions. 

Because of the intense heat gen- 
erated by amplifiers and dimmers, 


ics aastime the years, count- 


| 
it 
\] 


a 5-ton air conditioning unit was} 
required in the control room tal 
maintain normal room tempera- 
ture. 

From the control center, conduit 
extend to exterior and interior 
lighting units on Independence Hall! 
and adjoining buildings. And un- 
derground cables supply fixed and| 
portable lighting banks in the park 
area. Around the park area sur- 
rounding the audience, column-type: 
portable speakers provide life-like: 
stereophonic sound throughout the: 
performance. | 


| nstallation Features 


The E-J Electric Installation Co., 
New York City, served as the con- 
structing electrical engineers for 
this $250,000 project. Their back- 
ground of experience in the per- 
forming arts field assisted in the 
coordination necessary between all. 
departments of the federal govern- 
ment and the City of Philadelphia. 
The entire installation, including 
trenching and backfilling, resod- 
ding, masonry and carpentry work, 
and construction of park benches 
(ingeniously used in connection 
with the lighting system) was per- 
formed by E-J Electric. 

Some of the important electrical 
specifications included: use of alu- 
minum conduit boxes and fittings 
throughout the interior and exterior 
of Independence Hall to avoid cor- 
rosion of metallic parts; use of 
Type USE single- and multiple-con- 
ductor cable for all underground 
work; matching receptacles for 
plug-in lighting and speakers at 
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oe SPEAKERS are typical SOUND AND LIGHT are coordinated by control equipment located in an 
eo ee portable ae units which underground room. This equipment keys the lighting system to the sound 
I n e evening audience in the production of ‘’The American Bell,”’ th h iati ighting i i 
park area of Independence Hall. During and color. ee 
the day portable speakers are removed. 


t 


r 


Sound : 
program Amplifier ; 
unit rack 


Channels 


Filter 


Tape rec 
{0 
channels 


To 
speakers 


Channel 10 (pulse) 
Lighting circuits 
42 controlled circuits 
21. direct circuits 


iy 
| BASIC BLOCK DIAGRAM of sound 


‘| and lighting equipment shows how 
a the evening performance of “The 
ill) American Bell’’ is presented at In- 
tll dependence Hall. The equipment 
is) Operates on a 10-channel, high- 
,), fidelity magnetic-tape system which 
i programs, music, sound effects, 7 
'? narration, dialogue, and the elabo- Light 
lif rate dimmer-controlled 5-color program 
+ lighting system. 


Channel 2 (pulse) 


Channels 4-6-8 
42 controlled circuits 
21 direct circuits 

unit 


Thyratron 
racks (dimmers) 
Light control 


' 
sf receptacle strips located inside the 
.f park benches; and automatic align- 
.| ment of outdoor portable lighting 
of standards and column-type speak- 
jf ers. ‘ 
je One of the major problems en- 
- countered was the emphatic request 
on the part of the National Park 
‘| Service and Department of Interior 
that the sacred and _ historical 
grounds of Independence Hall could 
| not be marred or littered with ob- 
| jectionable lighting units or related 
equipment which would distract 
from the original Colonial appear- 
ance. 

To accomplish this, many of the 
park lighting units are mounted in 
redwood park benches. These cus- 
tom-designed benches have hinged 

| fronts and seats. During the day 
| the fronts and seats are closed and 
| locked by key so that the public can 
use the benches to rest and view 


. 


PORTABLE LIGHTING STRIPS are located in small metal boxes and placed 
near the building face. Each strip box contains a white, red, and yellow 
PAR lamp to accent red brick in nighttime sound-light spectacular. 


ms es: 
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J. ROBERT MANN Jr., vice president of 
E-J Electric Installation Co., makes final 
adjustments on typical portable lighting 
standards installed in the park area of 


Independence Hall. The multi-colored 
lighting banks are used during evening 
sound-light performance to illuminate 
buildings. 


the surroundings. For the night 
performance of “The American 
Bell,” the fronts and seats are 
opened so that the batteries of 
floodlights can illuminate all of the 
buildings as required during the 
sound-light presentation. Addi- 
tional floodlights, mounted on port- 
able self-aligning stanchions and in 
portable strip boxes, are strategi- 
cally placed around the park area. 
During the day all portable units 
are removed and stored away. 
Independence Hall itself has an 
extensive wiring system which sup- 
plies lighting to all rooms in addi- 
tion to illuminating parapets and 
other exterior building surfaces. 
Adjacent east and west wing build- 
ings are illuminated in a similar 
manner, but they are also flood- 
lighted from lighting units on the 
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AURORA LIGHTING EFFECT is accom- 
plished by five 1500-watt quartz lamps 
(foreground) that shine up in the sky and 
silhouette the tower of Independence Hall. 
Weatherproof PAR lighting units (above 
quartz lamps) illuminate building sur- 
faces. The units are located on the roof 
of. the main part of the building and 
cannot be seen from ground level. 


TYPICAL PERIMETER LIGHTING for 
illuminating building surfaces consists of 
weatherproof luminaires with PAR lamps. 
Units are carefully placed behind orna- 
mental pieces so they cannot be noticed 
from ground level. Boxes and liquid-tight 
conduit are secured to old structure mem- 
bers by wrap-around straps. This prevents 
damage to ancient wood members. 


roof of Independence Hall. As in- 
dicated in accompanying photos, all 
fixed lighting units on the building 
structures are so installed that they 
cannot be seen from ground level 
during the day. Portable lighting 
stanchions in front of the building 
and in a number of inside rooms are 
stored away in the daytime hours. 
On an upper exterior section of 
Independence Hall, five 1500-watt 
quartz-lamp floodlights provide a 
spectacular “aurora” effect by shin- 
ing up in the sky and silhouetting 
the tower of Independence Hall. Al- 
though used for only a short time 
during the performance, this light- 
ing provides a dramatic punch at 
a key part of the taped program. 
To produce a darkened area for 
outdoor audience seating at night, 
many of the old gas lights in the 


| 


park area have been converted i 
electric lamps. But to maintain the 
tradition of the gas lights, small 
40-watt flame-shaped bulbs: were 
selected. These lamps are also con- 
trolled from the dimming equip- 
ment in the control center. 

Circuit and control wiring for 
sound and light program units are 
extended to a junction box near the 
control equipment where the con- 
ductors are connected to separate 
terminal blocks. As a result, jump- 
ers can be easily installed should 
a change in script or a new script 
be desired in the future. Spare 
magnetic tape is available at the 


control center in case the original 


tape should break. 

Twelve miles of wire and cable, 
300 floodlights (ranging in size 
from 100 to 1500 watts), and eight 
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magnetic-tape recordings. 


TYTYPICAL CONVERSION of gas lights to 
electric lamps is shown as electrician com- 
ipletes wiring. Wires were fished up old 
‘standard and a short offset piece of 
‘copper tubing with compression connec- 
Itors feed side-connected socket. The 
| flame-type bulbs are dimmer regulated. 


i outdoor, column-type speakers were 
wprequired for “The American Bell” 
jj performance. The lighting load is 
“about 80 kva, and the entire load 
for the production, including the 
i load for dimmers, amplifiers and re- 
| lated equipment totals 100 kva. 
The script for “The American 
) Bell” was written by Archibald 
i) MacLeish and is narrated by actor 
|) Frederic March. Voices represent- 
ing Thomas Jefferson, Benjamin 
| Franklin, George Washington, John 
Adams and others were recorded 
it by well-known actors and actresses. 
Jj) J. Robert Mann Jr., vice president 
} of E-J Electric, supervised the en- 
| tire construction project. 
Expectations are that similar 
sound-light productions will be pro- 
i vided at other monumental sites 


) throughout the United States. 


MAIN JUNCTION BOX for underground runs to park area from panel- 
| board, dimmer and sound circuits is located adjacent to control equipment. 
Terminal blocks in the cabinet shown at the left of photo simplify connec- 
tion changes for sound and lighting circuits when revisions are made to 


RECEPTACLE OUTLETS in _ historical 
rooms of Independence Hall are installed 
behind original baseboards. When not in 
use, a beveled flush wooden cover closes 
opening, thus maintaining the original 
Colonial appearance. 


: 


CONDUIT, BOXES AND FITTINGS used 
throughout Independence Hall are alu- 
minum. This was specified because the 
building is not heated. Photo shows wir- 
ing in attic spaces of building. 


FINAL TESTS are made by E-J Electric 
personnel at custom CB panelboard, 
located behind Thyratron dimmer panel 
in underground control room. Wire sizes 
for lighting circuits range up to No. 4 
because of long runs to the park area and 
upper parts of building. 


CUSTOM REDWOOD BENCHES in the park area serve dual function. Dur- 


ing the day, the public uses them as park benches. At night, hinged front 
and seat covers are opened to permit floodlights to illuminate buildings 
during sound-light performance. Receptacles are coded to match the appro- 


priate colored lens. 
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Safety is the objective in... 


Grounding of 


Plug Connections 


Here’s a basic rundown on the techniques of grounding plug-connected devices 


through effective use of grounding receptacles and plug caps on various types 


of wiring systems. 


By William Sunter, Manager, Commercial Engineering, Harvey Hubbell, Inc., Bridgeport, Conn. | 
| 


tacles and plug caps can add real-safety in the 

use of plug-connected tools, appliances and de- 
vices. Proper plug connection can provide firm 
grounding of noncurrent carrying metallic parts of 
equipment to eliminate electrical shock hazards which 
arise when insulation in equipment fails. 

An electrical system or appliance is said to be 
grounded when those metallic parts of it which are 
not intended to carry current are connected, through 
a conductive material, to a water pipe or metallic elec- 
trode buried in the earth. The purpose of such a 
connection is to carry electricity harmlessly away if 
it leaks into uninsulated metal because of misuse or 
failure of insulating materials or energized con- 
ductors. 

In the absence of such protective grounding, a 


B isctes sna application of grounding-type recep- 


Grounding 
prong 


person touching the accidentally charged metal migy 
suffer shock, severe burning, or death as a result | 
electricity flowing to earth through the body. 
Fault currents can occur in any electrical syste! 
But they are more common in a system in which fle 
ible rather than fixed conductors are used, such _ 
cord-and-plug connected devices. It is generally ré 
ognized that grounding portable equipment reduce 
electrical accidents. Only by properly insulating ‘ 
exposed metal parts and housings is optimum prote 
tion achieved. Unfortunately, this is not always fe 
sible because certain types of equipment would be tj 
bulky to handle conveniently if they were protect 
with the ideal amount of insulation. Hence the - 
for wiring devices with built-in protective featur 
The accompanying illustrations cover specific di 
tails on grounding through plug connections. | 


15a,125v 200,125v 4] 
0 0 
aol eS 
150,125 v 20a, 250v 
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For the grounding of equipment 
operating from a flexible cord, a 
male attachment-plug cap is used 
which has one more contact blade than 
is required for carrying line current. 
This grounding blade is longer than 
the others. Hence, when the cap is 
being plugged into a receptacle, the 
ground connection is established be- 
fore the current-carrying blades make 
contact. When the cap is being re- 
moved, the current-carrying blades 
are disconnected first, before the 
grounding connection is interrupted, 
thereby assuring continuous ground- 
ing protection. 
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Since 1953, the current-carrying 

blades of grounding caps on flex- 
ible cords from equipment built for 
125-volt service have been so designed 
that they cannot be plugged into the 
slots of 250-volt receptacles. "Blades 
and slots for 125-volt circuits are par- 
allel, whereas blades and slots for 250- 
volt circuits are in tandem. Special 
blade and slot configurations are made 
for 125-, 250- and 277-volt applica- 
tions. Hence, equipment cannot be 
plugged into the wrong voltage, 


C Special slot configurations for 

different amperages prevent the 
plugging in of equipment that would 
overload a circuit. Cord caps for 
equipment drawing 20 amps will not 
fit into the slots of grounding connec- 
tors rated for 15-amp service. Thirty- 
amp caps will not fit into the slots of 
20-amp or 15-amp receptacles, and so 
on. 
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several ways: 


Ground terminal 
is green hex head 
screw on both sides 


Jandatory in non-metallic wiring systems. 


Bracket bonds 


Armored cable 
to box 


grounds box 


Bare bonding. 
wire for grounding 
receptacle. 

Bond wire must 
also connect to 
box to maintain 
system ground 
continuity when 
receptacle is 
removed. 


Non-metallic 
sheathed cable 


Green hex 
grounding 
Screw 


¥c armored cable 


| 
\ with bonding strip 


\ 
{ 
| 
| 
| 


Grounding C 

jislots = = Green 

i —=—— 5 
ee screw 
ay br" || grounds both 


voltages 


Iss 
}250-volt —_INwy 


tandem slots 


\Grounding Grounding 


wire 


125-volt 


| slot Rh: 
petal lel slots Combination 


receptacle 


é With a properly grounded metallic system (conduit or armored cable) receptacles 
are grounded through the mounting bracket which is metallically connected to 
2 metal box which, in turn, is grounded through the metal raceway or cable armor 
pplying it. If it is felt necessary, an additional wire may be installed in the supply 
Induit to provide a separate grounding connection to the green hex head screw. Or, 
the connection of mounting bracket to box is judged to be an unreliable ground 
Mi nnection, a separate jumper can be used from the green hex head screw on the 
ih eptacle to a solid screw connection on the inside of the box. The grounding wire is 


A receptacle with a grounding slot has a clearly identified grounding terminal, 
which may be connected back to the system grounding electrode in one of 


1. By a separate wire from the terminal to the water pipe or other electrode. 

2. By an extra wire in the cable, conduit or raceway that houses the current- 
carrying wires. To this extra wire are connected the grounding terminals and housings. 
of all wiring devices back to the service-entrance ground connection. 

3. By the metal shell of the wiring system itself. Flexible conduit, EMT, rigid) 
metal conduit or the armor on armored cable, properly installed, forms a conductive: 
contact with all metal wallboxes, junction boxes, switchboxes, and fuse or circuit-- 
breaker panels back to the permanent service entrance ground connection. Also, the 
grounding terminal of the receptacle is internally connected to the metal parts (the 
mounting bracket) by which the device is fastened to its housing. If this housing is 
a metallic box already properly grounded, the receptacle itself will automatically be. 
grounded through it. 


Box grounded 
by conduit 
system 


Bracket grounds 
receptacle to box 


Grounding 


Receptacle 


F, When a grounding receptacle is used wifh flexible metal- 

lic or non-metallic cable, the bare bonding or grounding 
wire from each cable entering the box can ground the recepta- 
cle by connection to the green hex screw. If a non-metallic 
box is used with non-metallic sheathed cable, the bare ground- 
ing conductor only has to connect to the receptacle grounding 
screw. If a metal box is used with non-metallic sheathed 
cable, the bare grounding wire in the cable can be solidly 
screwed to the box wall to ground the box and the receptacle 
ground connection is provided by the mounting bracket con- 
nection to the box. All cable bonding wires in any box should 
be spliced together to assure ground continuity of the wiring, 
system when the receptacle is removed. 

When armored cable is used, ground connections for the 
green hex head screw on the receptacle can be provided in 
either of two ways. First, the bonding strip in the cable can be 
wrapped back under the cable box connector with the recepta- 
cle ground connection again being provided simply by the. 
mounting bracket in contact with the box, which is grounded 
by the cable armor. Or the bonding strip in the armored cable. 
can be connected to the green hex head screw. In the latter 
case, there will be two ground paths from the receptacle to 
the armored cable: one through the bonding strip and the 
other through the mounting bracket to the grounded box and 
cable armor. In this diagram, the bonding wire from the non- 
metallic cable must be bonded to the box for system con-. 
tinuity. 


G Combination duplex receptacles have common grounding, 
" terminals. Grounding to the system is accomplished in 
the same manner as described previously. 
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MOTOR-GENERATOR SETS provide reliable service and have ROTARY CONVERTERS have a high efficiency and, like n 
a proven long life. They are capable of delivering large sets, are capable of delivering large amounts of power. & 
amounts of dc power. Large motor-generator sets require cause the rotary converter combines ac motor windings ai 
massive foundations (as shown above) to prevent excessive dc generator windings on one armature, it is smaller for t 


vibration. same kw output, thus requiring less floor space. 


For industrial service 
Rotating Equipmen 
For AC to DC 
Power Conversion 


Motor-generator sets and rotary converters—Part 1 of a 3-part series of articl 
which describes characteristics, operation, ratings and maintenance consider 


tions of industrial power-conversion apparatus. Parts 2 and 3 will discuss rect 
fier circuits, ignitrons and silicon rectifiers in detail. 


By Charles G. Cloern, Power Conversion Engineer, Westinghouse Electric Corp., East Pittsburgh, Pa. 
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YFECTIVE selection, efficient 
eration and simplified main- 
penance of industrial power-con- 
hae equipment require, funda- 
tally, a practical knowledge of 
available apparatus. Providing 
lt tinent information, this series 
iparticles will assist designers, 
trical contractors and _ plant 
tricians in their responsibilities 
ited to equipment that converts 


iginally, many plants generated 
h if not all of their own electric 
fiver. This generated power was 

the form of dc, but as loads 
reased it became more economi- 
to purchase the power in the 
im of ac and convert it locally to 
Motor-generator sets and rotary 
mehronous) converters initially 
‘fomplished this conversion. Some- 

fat later, apparatus such as igni- 
‘im, selenium, and silicon rectifiers 
same available to provide de 


A And the industrial uses of dc 
twer are numerous and diverse. 
jconservative estimate is that 9% 
_all ac power generated in this 
untry is converted to de power for 
‘dustrial uses. 
In general, there are two basic 
}pes of industrial de systems, the 
}mstant-voltage, 250-volt, 2-wire 
stribution system, and the vari- 
le-voltage system, which is used 
ktensively in motor control cir- 
juts. Conversion equipment dis- 
assed here covers apparatus re- 
ted to the more common constant- 
pitage, 250-volt system. In this 
mstem, these equipments supply 
}e power to a common bus for such 
oplications as hoisting cranes, 
hagnetic separators, magnetic pul- 
bys, and general industrial ma- 
nine-tool drives. 


Motor-Generator Set 


The motor-generator set is the 
i iidest, and perhaps the most easily 

ecognized apparatus for electric 
power conversion. For years it was 

he only practical means of obtain- 

g large amounts of de power. 
‘yn its most common form, the 
jnotor-generator set is a combina- 
lion of an ac motor and de gener- 
|itor utilizing a common shaft, base, 
jimd bearings. Such assemblies, 
cnown as 2-unit, 3-bearing sets are 
wailable in ratings up to several 
“housand kilowatts. An outline and 
Jimensions for several typical rat- 
ings are as shown in Fig. oF 

The driving motor is either of 
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FIG. 1- VOLTAGE REGULATION CURVES FOR DC CONVERSION 
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the induction or synchronous motor 
type. Motors of either design can 
be built for ac voltages from 440 
to 13,200 volts, thus eliminating 
the need for step-down transform- 
ers on most industrial systems. The 
induction motor is the simplest, 
most maintenance-free machine, 
and has the lowest first cost, but it 
has the disadvantage of low power- 
factor operation. On the other 
hand, the synchronous motor has 
the advantages of being able to 
correct for low system power fac- 
tor and of operation at constant 
speed with varying generator loads. 
But it requires more complex 
switching and control equipment, 
and requires more maintenance 
than the induction motor. 

The de generator is normally fur- 
nished compound wound with pro- 
visions for external series field 
strength adjustment. Proper ad- 
justment of the series field strength 
will provide either drooping or flat 
voltage characteristics as shown by 
Fig. 1. A manually operated shunt 
field rheostat permits adjustment 
of the generator voltage to suit 
various operation conditions. 

Generator output voltage is es- 
sential constant. With a given field 
strength, the voltage of a de gener- 
ator is a direct function of the 
armature speed. And, because the 
ac driving motor speed is practic- 
ally constant for any given load and 
relatively independent of small ac 
voltage changes, small variations in 
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100 125 150 175 200 


ac system voltage are not reflected 
in the generator output voltage. 

Air cooled, the motor-generator 
is suitable for operation in a maxi- 
mum ambient temperature of 40° 
C. Most sets in use today are built 
with either Class A or B insulation 
for operation at either 40° C or 60° 
C temperature rise. 

The nameplate duty cycle of 
motor-generator sets for industrial 
duty is established by ASA Stand- 
ard as 100% full load continuous, 
125% full load for two hours, or 
200% full load for one minute. Fre- 
quent use of the one minute, 200% 
full-load rating and repeated mo- 


FIG. 2- TYPICAL EFFICIENCIES 
OF DC CONVERSION EQUIPMENT 


| a | 


UNREGULATED SILICON RECTIFIER 


Y CONVERTER 


MERCURY ARC RECTIFIER 


90 


REGULATED SILICON RECTIFIER 


™ OTOR GENERATOR SET. 


PERCENT EFFICIENCY 


85 = 


80 


75 
(0) 25 50 75 100 125 


PERCENT DC LOAD 


119 


“ee 


mentary current peaks above name- 
plate rating usually results in ex- 
cessive brush and commutator 
maintenance requirements. In ad- 
dition, the peak momentary cur- 
rent-carrying capacity of the 
motor-generator set is limited pri- 
marily by the generator commutat- 
ing ability and the maximum 
torque of the driving motor. 

In motor-generator sets, losses 
consist of iron and copper losses, 
plus windage and bearing-friction 
losses, which are associated with 
all rotating equipment. Friction 
losses, and iron losses to a lesser 
degree, are nearly constant and in- 
dependent of the generator load. 
This accounts for the low light-load 
efficiency of the motor-generator set 
as shown by Fig. 2. 

The rotating nature of the 
motor-generator set requires a 
relatively elaborate and sometimes 
expensive installation to insure cor- 
rect bearing alignment and ade- 
quate foundation. Any vibration 
attendant with its operation results 
in brush, commutator and bearing 
difficulties. Consequently, most sets 
are installed with provisions for 
bolting the baseplate of the machine 
to a concrete base. A typical in- 
stallation is shown in an accom- 
panying photo. 

Maintenance requirements of mo- 
tor-generator sets are well estab- 
lished and consist primarily of 
brush and commutator care, bear- 
ing lubrication, and periodic clean- 
ing to maintain insulation at the 
required level. Periodic shutdowns 
are required to perform these main- 
tenance functions, 


Rotary Converter 


The synchronous or rotary con- 
verter combines in one machine the 
essential characteristics of an ac 
synchronous motor and a de gen- 
erator. This is accomplished by 
utilizing one armature Winding on 
the rotor of the machine and by 
providing collector rings for ac in- 
put on one end of the rotor and at 
the other end, a commutator for de 
output. 

The field poles are similar in con- 
struction to those of a de gener- 
ator, except that they are provided 
with a damper winding for ac start- 
ing and operating stability. Most 
converters for industrial duty are 
furnished compound wound with 
shunt-field coils connected for self- 
excitation. The series field, which 
is suitable for flat compounding, 
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FIG.3- SPECIFICATIONS FOR TYPICAL 
MOTOR GENERATOR SETS 
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FIG.4¢- SPECIFICATIONS FOR 
TYPICAL ROTARY CONVERTERS 


A MIN. CLEARANCE 


OF 6" REQUIRED FOR 
REMOVING S.L. DEVICE. 


npPCUEEL Rimmcmmmemmeeemmmmeemmee: ee | 
VOLTS DC croLes | RPM | 
(a) 500 250 6 60 : 


1200 
(b) 750 250 6 60 900 
(ces) 1000 250 6 60 900 


g APROXIMATE DIMENSIONS CORRESPONDING APPROXIMATE NET 
UNIT TO LETTERS IN OUTLINE VIEW (INCHES ) LBS. | 


PN REVOLVING 
PART. 


L N 


TOTAL 


has provisions for external adjust- 
ment of the series field strength. 
The de output voltage of a rotary 
converter is a direct ratio of the ac 
voltage supplied to the slip rings. 
Consequently, any variation in the 
system supply voltage results in a 


proportional change in the de ou 
put voltage. Transformers aj 
used to supply voltage of the co 
rect value for rated dc voltage ou 
put, as well as to provide reduce 
voltage for starting. Since th 
(Continued on page 207) 
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» ESTIMATING FORUM- XXIII 
Analyzing Reported Costs 

ie Of Proposed Projects 
7 PART Il - Material and Labor Costs 


By Ray Ashley, Research and Consulting Engineer, Oak Park, III. 


>}TATEMENT: 


ib The value of preliminary studies and the need for cost of the electrical work is known. 


i mn estimator to be able to analyze reported costs for The project is a 10-story office building with seven 
Jectrical work were discussed in a previous article typical floors. The contract price for the electrical 

()hPS- 90, August, 1962, El C&M). Here, we shall work is estimated to be $600,000. The prevailing 
ny alyze a specific project for which the estimated wage rate for electricians is $4.00 per hour. 


QUESTIONS: What approximate values will an analysis of this specific elec- 

a trical project reveal for: 

I. Base Cost of the Project (purchase price of material and 
labor payroll) ? 

2. Base Cost of Material (purchase price)? 

3. Base Cost of Labor (payroll) ? 

4, Total Job Labor (man-hours )? 


ar 


Tay DUPONT 


HGP aye 


\ DISCUSSION: 
‘ANSWERS: 1. A $480,000 base job cost. < 
ob 2. A $288,000 base cost of material. Speoy the See ee 
2 multipliers’ in Fig. 1 applicable to 
: 3. A $192,000 base labor cost. a $600,000 project. This table was 
: ; 4. A total of 48,000 man-hours for job labor. _ first presented and explained in Es- 
i ; (Continued on Page 174) 


FIG. 1—Multipliers Applied to Contract Price 
For Complete Installations with 60/40 MLR and $4.00 per hr. Labor Rate 


4 
MARKUPS USED MULTIPLIERS 
| CONTRACT (Unit < Contract Price) 
PRICE ~ MATERIAL MU (%) LABOR MARKUP (%) HOURS 
(Dollars) | LABOR 
Base Cost | Base Cost | Base Cost} LABOR 
| DJC OH* RET. DJC OH* | INS. RET. THE JOB | MATERIAL} LABOR HOURS 
| 1 2 3 4 5 6 7. 8 9 10 11 12 13 
7,000 3 10 8 8 35 10 10 0.704 0.422 0.282 0.071 500 
il) 13,500 3 8 6 i 28 10 10 0.741 0.445 0.297 0.074 1,000 
26, 200 2 7 5 6 25 10 10 0.765 0.458 0.307 0.077 2,000 
WP 39,000 2 7 i) 6 22 10 10 0.770 0.462 0.308 0.077 3,000 
i 64,500 2 6 5 6 20 10 10 0.776 0.466 0.310 0.078 5,000 
96,000 2 & &) 6 18 10 10 0.782 0.468 0.313 0.078 7,500 
127 ,000 2 5 5 6 17 10 10 0.788 0.474 ORGIS 0.079 10,000 
315,000 2 5 5 6 15 10 10 0.794 0.476 0.318 0.080 25,000 
| 625,000 2 4 5 6 14 10 10 0.800 0.480 0.320 0.080 50,000 
930,000 2 4 5 6 13 10 10 0.806 0.485 0.322 0.081 75,000 


is Abbreviations: 
DJC—Direct Job Costs MLR—Material-Labor Ratio 
8 INS.—Insurance MU—Markups 
OH— Overhead RET.—Return (Anticipated Profit) 


*—Overhead values from “Electrical Contracting,” McGraw-Hill Book Co. 
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WASATCH ELECTRIC equipped truck 
with special vertical-lift platform to per- 
mit men to work safely at 30-ft height 
while installing and connecting 3-fixture 
lighting assemblies atop poles. 


SALT LAKE CITY’S new Main St. lighting provides average pavement illumination of } 
4.5 footcandles; 5 times former lighting level although current consumption is 8% 
less. 


Salt Lake City Ups 
Main Street Lighting 


ALT LAKE CITY’S Main Street 
now ranks among the country’s 
most brightly lighted commer- 
cial thoroughfares since new street 
lighting equipment has been in- 


stalled. Three luminaires, arranged 


in a T-shaped pattern with a com- 


bined output of 87,000 lumens of 


fluorescent lighting, are mounted on 


each of 70 rebuilt and modified 


street lighting standards which, for 
45 years, supported carbon-are fix- 


tures. The new installation in- 
creases illumination levels while 
cutting power requirements 8%. 
Difficulties in obtaining carbons 
and replacement parts for the ob- 
solete arc lamps dictated a change. 
An experimental installation of the 
fluorescent fixtures, compared with 
others using mercury-vapor lamps 


and incandescent lamps, gained the 


most public favor. 

Wasatch Electric Co., Salt Lake 
City, won the contract. The project 
involved 70 street lighting stand- 
ards, 14 per block, spaced 107 ft 
apart. Luminaires are mounted 34 
ft above the street, one tilted 
slightly upward over the street and 
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the others parallel to the curb. The 
outer fixtures have four 6-ft, 1500- 
ma lamps and operate on 240-volt 
circuits. The other fixtures have 
two lamps each operated on 120-volt 
circuits. Lighting levels now aver- 
age 4.5 fc, a five-fold increase over 
the former 0.9 fe. 

Two circuits serve each pole. A 
240-volt circuit supplies the outer 
fixture and is switched by a mag- 
netic contactor operated by a photo- 
cell device. A 120-volt circuit sup- 
plies the two other fixtures and a 
receptacle for connecting seasonal 
lighting displays. This circuit is 
operated by a time switch which 
turns it off at midnight. 

Utah Power and Light Co. sup- 
plies power from existing vaults 
located under the sidewalk. Exist- 
ing underground conduits and pole 
bases were also reused. 

The existing poles, which once 
also supported trolley wires, were 
modified. They were cut off, just 
above the curb line by means of 
an acetylene torch and removed to 
the contractor’s shop. There 11-ft 
extensions of 6-in. steel pipe were 


welded on bringing the height 
34 ft. An inner sleeve was weldet 
to the bottom. After sandblastin 
and a primer coat each pole wa 
returned to its original location ané 
installed on the old base. Concret 
around the base was removed to 
depth of about a foot. On erectio 
the inner sleeve aligned the pol 
with the base. The joint was the 
butt-welded. An outer sleeve, t 
give additional protection agains) 
corrosion at the bottom of the pole 
was dropped over the joint anc 
welded in place. New concrete was 
then poured around the base anc 
the poles were painted with alumi 
num paint to provide suitable pro 
tection from corrosion. 

The electrical contract amountec 
to $97,000, slightly less than $l 
per front foot. Power. costs rut 
$144 per pole annually or abou 
$1.70 per front foot and are shared 
75% is paid by the merchants anc 
25% by the city. The pole recep 
tacles for seasonal lighting are ex 
pected to save the merchants abou: 
$1300 and the utility about $60 
annually. 
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pitage Regulation for 
ctronic Equipment 


At Todd Shipyard, Brooklyn, 
Y., a special problem in voltage 
lation threatened to defeat 
ntenance operations for an in- 
| jing ship. Because the ship is an 
“perimental antimissile ship laden 
th electronic and radar equip- 
t, its power distribution system 
ovides a nearly constant voltage 
ulated at plus or minus 14%. 
Dwever, when in the shipyard, the 
ip’s power supply would be down 
r maintenance. And because test- 
“jg of the electronic equipment was 
heduled, the shipyard had to have 
tailable the regulated, voltage re- 
tired. But at the shipyard, the 
| 2 supply voltage varied nearly 
3%. 
In addition, the shipboard power 
peding regulation was nearly 700 
ya. Because the ship was due into 
ie shipyard in three weeks, the en- 
imeers at Todd were faced with the 
jroblem of obtaining a large regu- 
jitor in a relatively short time. A 
jastom builder of rectifiers in New 
‘York City promised to deliver a 
loltage regulator (700 kva, 3 phase, 
‘60 volts, regulated at plus or minus 


=f 


14%) before the ship arrived in 
three weeks. And, in 19 days the 
unit was designed, constructed, 
tested and delivered to the shipyard 
ready for operation. 

Major voltage regulator com- 
ponents include three 35-kva buck 
or boost transformers, 18 ~8-kva 
variable autotransformers, 12 spe- 
cial balancing reactors, a motor and 
chain-drive assembly, and an elec- 
tronic sensing controller. 

Constructed of 18 gauge, gray 
enameled sheet metal, steel angle 
and “I’’ beams, the frame measures 
60 in. deep, 72 in. wide and 74 in. 
high. The variable autotransform- 
ers are mounted vertically on rotat- 
ing shafts, six to each shaft. Lo- 
cated adjacent to the autotrans- 
formers, the buck or boost trans- 
formers require three 250 MCM 
conductors per leg on the line side 
to carry approximately 800 amps. 
The control unit is located behind 
the front panel, which is equipped 
with a voltmeter, ammeter, auto- 
matic-manual switch, voltage-adjust 
setting control and a sensitivity 
adjust. 

- Fig. 1 shows regulator operation. 
The sensing transformer feeds back 
a portion of the line voltage to the 


"Buck or boost” trans. 
(1 per phase ) 


VOLTAGE REGULATOR, rated 700 kva, 
460 volts, 3 phase can provide regula- 
tion within plus or minus one-half of 1%. 
Operation is entirely automatic. Switch 
on control panel allows manual operation. 


electronic sensing controller. When 
a voltage deviation occurs, the con- 
troller will then cause the motor- 
ized autotransformer voltage out- 
put to increase or decrease which- 
ever is needed. At the same time, 
this autotransformer output voltage 
is being applied to the control wind- 
ings of the buck or boost transform- 
ers, which will then add or subtract 
to the line voltage as required. 
Regulation is quite accurate be- 
cause the controller is essentially a 
balanced-bridge circuit, which can 
sense small voltage changes. A por- 
tion of the line voltage is impressed 
across one leg to the bridge. If a 
difference between these two volt- 


2 + ages occurs, the electron tubes will 

" + amplify the difference voltage to 
i a operate either a “raise” or “lower” 
We © relay. These relays control direction 
he = of the motorized assembly that 
as ® drives the variable autotransform- 
HB 2 ers. 
‘a = The drive unit consists of the 
| Varible voltage ——” Sensing. motor coupled directly to six auto- 
ih? autotransformers rete transformers and a sprocket and 
if (Gin parallel per chain assembly coupled to the re- 
phase) maining 12 autotransformers (six 
ip paralleled autotransformers per leg 
ip are Y-connected). 

Balancing reactors are installed 
A. Linkage to each of {8 ———71 to reduce any circulating currents 
dee autotransformers Motor Etechonie that may occur if the sliding con- 
if drive sensing tacts on each autotransformer are 
| assembly control not in perfect relationship to each 
q- other. Because of self-inductance, 
‘FIG. 1—One-line diagram shows how the voltage regulator operates. From the these reactors will oppose any un- 
sensing transformer, a portion of the line voltage is fed back to the electronic balance current that attempts to 
Weontroller where it is compared to a reference voltage. jf a voltage variation ae 
joccurs, the controller operates the motor assembly causing the variable auto- aes ea etorher COutp ak VOIaRe 
transformer output voltage to increase Or decrease which ever is needed. At the : inad'e er éeaeiKe! conical singe 
same time, this autotransformer output voltage is applied to the control winding 18 apple Cc ae Fick Baaee 
lof the buck or boost transformers, which then add or subtract to the line voltage ings of the 35-kva buck or boos 
as required. transformers. These transformers, 
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Listed by 
Underwriters’ 
Laboratories, Inc. 
for outdoor 
Operation 
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Schemas 
Guardian Light's PLAZA e 
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Line of luminaries and 

poles is designed and engi- 
neered to combine beauty, 
efficiency and economy, utilizing 


The fixture, fabricated from spun 
aluminum shapes, is styled to subtly 
complement both architectural and 
landscape themes. And, because it 
mounts directly to the pole with a 
cast pole adapter, no supports are 
% required. Installation is durable, 
easy and economical. 
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500 NORTH BLVD. 
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GUARDIAN LIGHT CO. 


128 


OAK PARK, ILLINOIS 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 


filament, reflector or mercury lamps. 


& 


VARIABLE AUTOTRANSFORMERS | 
arranged six per phase. In each leg,, 
8-kva autotransformers are mounted 
a common shaft which is re i 
to the motor drive assembly. Mou 
on the autotransformer frames, icon 
balancing reactors will oppose any 
balance autotransformer circulating « 
rent. 


connected in each phase, add or si 
tract to the line voltage as requin 
This type of regulator may h 
many versatile applications. For 
ample, it has desirable charact 
istics for use in conjunction 
electronic equipment, computer 2 


characteristics include: no wat 
form distortion, high efficiency, | 
effect on power factor, close regu 
tion, ability to withstand high ove 
loads, simple maintenance, and, 
cause of its comparatively lig 
weight, portability. 


200-FC Installation — 


Economically Justified 


A cryptic case history of a 200- 
industrial lighting installation 
southern California can be summa 
ized briefly by citing successive r 
actions of management when thx 
(a) first saw the lighting plan, (t 
first saw the completed installatio 
(c) first saw the increased’ utilit 
bill and (d) finally equated cos 
and charges to values obtained. Th 
specific installation pertains to tl 
Allied Pacific Mfg. Co., Compto: 
Calif., yet reactions are typical « 
those evidenced in numerous sim 
lar instances. 

Initial reaction upon studyin 
costs related to this 217-luminaii 
installation was “skepticism resul 
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He’s a CADWELD Electrical Connection Expert. This means he has 
five coordinated jobs on your electrical installations to insure the 
World’s Finest Electrical Connections. 

His job includes: Application Engineer... Estimator. .. Salesman 
... Serviceman... Liason to your distributor. 

If you haven’t met this man ... write for an introduction. 


CADWELD, ELECTRICAL CONNECTIONS 


Erico Products, Inc. 
2070 E. 61st Place * Cleveland 3, Ohio 


IN CANADA: contact ERICO INCORPORATED, 3100 Lakeshore Bivd. W., Toronto 14, Ontario, Canada 


Distributed in EUROPE by EL-CON Nv Pr. Mariestraat 9, The Hague, Holland 
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APARTMENT BUILDINGS © PUBLIC 
BUILDINGS * FLOODLIGHTING 
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Paragon offers the most com- 
plete line — general purpose — 
multi-purpose — 7-day — with 
“skip-a-day’’ — with “‘Astro- 
Dial” and many other types for 
automatic control of all light- 
ing applications; incandescent, 
mercury-vapor, or neon — to 
meet your specific illuminating 
requirements. 


For complete information on 
Paragon Time Controls — con- 
tact your Authorized Paragon 
Distributor. He carries a full 
line in stock and is qualified to 
provide technical as- 
sistance on any light- 
ing application. 


PARAGON 
WHOLESALE POLICY 


We sell Paragon Time Con- 
trols to dealers, contrac- 
i id 


Poragon does not depart, 

under any circumstances, 

from this policy — firmly 
eld for more thon 


Call for Paragon 
on your next order. 
277048 


PARAGON ELECTRIC CO., INC. 


50 yeors. 
Subsidiary of: American Machine & Foundry Company 


(inf) 1614 TWELFTH STREET » TWO RIVERS, WISCONSIN 
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AVERAGE INTENSITIES of 200-fe are obtained at working planes, while higher | 
values are achieved in certain areas of critical importance by additional local i} 
lighting fixtures. Upward lighting component of 12% minimizes contrasts between 
luminaires and overhead surrounds, while high-reflectance painted room surfaces \] 
and progressive lighting maintenance program insures long-range returns on this || 
investment. Measurable returns in forms of higher output and lower spoilage | 
due to product rejection amortized cost of installation within eight months. 


ing in reluctant approval,” for man- 
agement had considered 60-fce light- 
ing in a former plant “adequate” 
and this proposed 200-fe installa- 
tion exceeded their tentative budget 
considerably. In addition, manage- 
ment was being asked simultane- 
ously to consider additional ex- 
penditures for  high-reflectance 
painting and a long-range lighting 
maintenance program. Approval 
was obtained after considerable 
education and promotion on the 
parts of Twombly Consulting Engi- 
neers and Southern Calif. Edison 
lighting engineer Melvin V. Paul. 

The second reaction was “reluc- 
tant satisfaction” when, immedi- 
ately upon completion of the job, 
footcandle readings taken at waist 
level averaged 205. After benches 
and machines had been positioned 
these initial readings dropped to 
about 180, although, after painting 
recommendations had been followed 
and color values lightened, the cal- 
culated and predicted value of 200- 
fe was achieved exactly. 

The third reaction was “incred- 
ulous indignation” when the first 
utility bill was received; a reaction 
which placed designers in the unen- 
viable position of defending a well- 
conceived plan. 

But defend it they did—by re- 
questing, obtaining and equating 
old and new data related to produc- 
tion output, material spoilage and 
rejects, absentee statistics and em- 
ployee reactions. In all instances, re- 
sults were up noticeably and meas- 


urably. And, when those facto { 
which could be translated into ter | 
of hard dollars were evaluated, i 
dications were that the installatio 
(including initial costs plus i 
creased utility charges) would b) 
amortized from savings within te 
months. This prediction was in 
error by 20%, because the installa: 
tion actually paid for itself in eight 

The final reaction was one of “en| 
thusiastic endorsement” because, ai 
voluntarily testified by Allied presi 
dent Donald Stull, “The new light: 
ing has become an importan 
working tool; a sound investment 
resulting in increased production! 
over-all plant efficiency and em 
ployee morale. Moreover, customer. 
comment favorably upon the clean. 
modern appearance of our plant, 
and it is our considered opinion 
that good lighting is a very tangible 
business asset.” 


As to physical details, 217 indus- 
trial 3-lamp luminaires are installed 
in continuous rows on 10-ft centers 
at a height of 12 ft above the floor 
to illuminate a new 17,000-sq ft 
irregularly shaped machine shop. 
Lamps are 8-ft cool-white rapid- 
start T-12 fluorescents operating at 
800-ma and wired in tandem to 2. 
lamp ballasts. Slotted canopies per- 
mit an upward lighting component 
of 12% to minimize brightness con- 
trasts between fixtures and over- 
head surrounds, while all room sur- 
faces are matte finish having re- 
flectance values between 65%, (for 
ceiling and upper walls) and 35% 
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FOR HIGH-TEMPERATURE INDUSTRIAL AREAS 


The development of the melt-processible FEP-fluoro- 
carbon resins makes available the unmatched relia- 
| bility of Du Pont TEFLON in the form of long, continu- 
ous extruded lengths of insulation. FEP resins retain 
their outstanding insulating characteristics under ex- 
i) tended heat aging (see chart) and are recommended 


| for continuous use at temperatures as 
| high as 200°C. They are completely non- 
| flammable. 

Thus insulation of TEFLON FEP resins 
} provides an ideal solution in any indus- 

trial environment where high-tempera- 
| ture problems are encountered—in heater 
| cables, 600-volt power cable, signal and 
) control cables and thermocouple wire. 
FEP resins also make possible size re- 


TEFLON 


FLUOROCARBON RESINS 


ALG.UL5 PAT.OFF 


= Pe oo Be OR OR ress reer rear wt 


OHMS/1000 FT. 


insulation. 


4,000 HRS. AT 482°F (250°C) 
AFTER 500 HRS. AT 302°F (150°C) 
BEFORE AGING 


LEGEND 


TFE- and FEP- — Polyvinyl Silicone 
fluorocarbon chloride ubber 
fesins 


*Measurements made on hookup wire samples 


sm mminmrnse MrebporassieTnanav dH 


ductions—smaller-diameter conductors and/or thinner 


In addition to heat resistance, FEP resins offer com- 
plete inertness to virtually all chemicals and corrosives. 
In such difficult industrial environments as chemical 
plants, petroleum refineries, steel and aluminum mills, 


paper mills, boiler and generator plants 
of public utilities, wire and cable insula- 
tion of TEFLON FEP resins provides the 
utmost in reliability at prices competi- 
tive with other high-temperature insula- 
tions. For more details, write: E. I. 
du Pont de Nemours & Co. (Inc.), Dept. 
EC-9, Rm. 2526T Nemours Bldg., Wil. 
98, Del. Jn Canada: Du Pont of Canada 
Limited, P. O. Box 660, Montreal, Que. 


TEFLON is Du Pont’s registered trademark for its family of 
fluorocarbon resins, fibers and film, including TFE (tetrafluoro- 
ethylene) resins and FEP (fluorinated ethylene propylene) resins. 


= — Sl a atl TN ane 
ear a in Nea = 


132 
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FAULTLESS FUSES 


® by 
<S>snawmur 


WHY ? 

There comes a time on faulted cir- 
cuits when every fusible product 
must live up to its reputation. If it 
fails at the critical instant you are 
the one who suffers. This is why more 
and more users are finding it im- 
portant to specify SHAWMUT. 


SHAWMUT FOR EXTRA SAFETY 


The Shawmut product — be it 
Amp-trap®, One-Time®, Renewable 
Time Delay, Trionic®, CQT® or 
Trionet® — exceeds the “specs”. 
What’s more, it has a built-in “Mar- 
gin for Safety” that money cannot 
buy. 


AN OUNCE OF PREVENTION 


Don’t wait for a faulted circuit to 
prove why you need the Shawmut 
product. Investigate it now. We’ll be 
glad to send you the information. Ask 
for it today. There’s a Shawmut 
fusible product for every circuit- 
protection need. 


SHAWMUT gives you ‘‘Margin for Safety”’ 


>THE CHASE-SHAWMUT co. 


e NEWBURYPORT, MASSACHUSETTS 


Subsidiary of I-T-E CIRCUIT BREAKER co. 


= on, @ & we, 
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(for cement floor). Bright 
ratios between typical tasks and 
flector exteriors average 1-to-1; | 
tween tasks and benchtops 3:1; . 
tween tasks and walls 2:1; betw¢ 
tasks and ceiling 23:1; betw« 
walls and ceiling 4:1, and betw¢ 
tasks and reflector interiors 1: 
This maximum ratio, howev 
would not normally be experiend 
without looking directly up | 
lamps. 

Relating this installation to “ne 
mal” machine shops, it may 
stated that illumination values a} 
brightness ratios are commendab 
And, when it is added that this d 
sign was prepared, submitted a 
approved prior to the Blackwell 
port, the calibre of the installati¢ 
is impressive. 


Facts About 
Electric Shock 


The only difference between re 
ceiving a minor electric shock, an 
the shock of your life (the last on 
that is) is a matter of circumstance 
The following should be “must 
reading for anyone who wor 
around electrical equipment—an 
who would like to stay around. I 
is an explanation of the effects o 
electricity on the human body. 

Electricity kills by overriding thé 
control the nervous system exer 
cises over the various vital organs 
including the heart and the brain 

The brain sends instructions tc 
the controlled parts of the body vi 
an intricate electro-chemical net 
work we know as the nervous sys 
tem. If overridden by an outsid 
source, the electrical impulses o 
the nervous system lose control o 
body functions. 

The uncontrolled currents that 
flow during electrical shock swamp: 
out the signals going to various 
parts of the body. Particularly dan- 
gerous are such currents that enter 
the heart and respiratory centers. 
Thus, a key factor in death by elec- 
trical shock is the path of the un- 
desired current within the human 
body, as well as its amperage and 
voltage. 

Death following shock is gener- 
ally caused by one of two direct ef- 
fects: ventricular fibrillation or 
respiratory-center paralysis. 

To understand ventricular fibril- 
lation, we should know a little about 
how the heart operates. Controll- 
ing the heart muscles is a minute, 
electric current occurring periodi- 
cally in the right auricle of that 
organ. If the conduction system of 
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¥ Cable Support Systems... 
et New NEC Grounding Requirement 


2 “Engineering margin designed 
_ provides for present and futur 


“4 * Campiete cable support systems owithy structures) 
provides economical approach to modernization. 4 


Rugged QIKLOK'" splice permits mid-span tee taps and 
yee elevation changes without additional supports. 


A System For Every Budget! 


installation cost studies of HUSKY products write: 


“For copy of NEC Article 318 (National Electric Code) and comparative 
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DON 


Dongan has specialized in the manufacture of dry type trans- 
formers for more than 50-years. This length of service to the 
electrical industry assures you of high quality, dependable trans- 
formers. Carefully built to your requirements, they will give 
long, quiet service. 


DONGAN DRY-TYPE TRANSFORMERS are made in both class B 
80° Cent. Rise and Class H 150° Cent. Rise. Single phase trans- 
formers, 25 V.A. to 100 KVA; three phase, 3 KVA to 300 KVA. 
Suitable for indoor or outdoor applications. 
or platform mounting. 


Designed for wall 
All have roomy wiring compartments. 


Sizes 5 KVA and larger feature tap-changing and voltage-chang- 
ing terminal board equipped with solderless connectors for speed 
hook-up. Built to meet or exceed NEMA specifications. 


Dongan also makes transformers for-signaling-machine tools- 


control-buck and boost-high voltage secondary for oil and gas _ 
burners-neon signs. 


DONGAN ELECTRIC MFG. COMPANY 


2980 Franklin Street 


Detroit 7, Michigan 
Telephone: 567-3974 


the heart is disturbed, say b 
outside electric current, the 
cles respond in a haphazard fas} 
rendering the organ useless ¢ 
pump. Known as a ventri C4 
fibrillation, this phenomenon ges 
ally causes death since the y 
body organs are not supplied 
fresh blood. : j 
Respiratory-center paralysiss 
the second most lethal effect of & 
trical shock. Normal breathing 
controlled by a stimulus from a 
tion of the brain. The electri 
stimulus travels through a comp 
nerve network to the breat 
muscles and lungs. An outside a 
rent can easily paralyze the 
work and cause breathing to st 
Actually death from shock can) 
caused by respiratory-center 
ralysis, by ventricular fibrillatii 
or by both. 
For obvious reasons, the exact 
tensity of current that will ca 
death in a human being is not ez 
to determine. The following ta 
presents key information, and 
will serve as an illustrative gui 


Shock Current Intensities 
and Their Effects 


Current in 

Amperes* Effect 

.001-.008 Sensations. . 

.008-.015 Painful shock for | 
most people. 

.015-.019 Paralysis of 
muscles through 
which current 
flows. 

.020-.050 Possible perma- 
nent damage to | 
tissues and blood | 
vessels. 

.050-.100 May be lethal. 


Certain fibrilla- 

tion of the heart 

—lethal. 
*The current required to operate a 10-wa 
bulb on 115-volt house current is .087 amp: 

Currents of .07 to .09 amps ge 
erally cause death by ventricula 
fibrillation, if they pass through th 
chest. However, much lower cur 
rents can also prove fatal. A cur 
rent of only .015 amp passing di 
rectly through the chest can rende: 
the victim incapable of releasing 
himself from the circuit, while si 
multaneously paralyzing the mus 
cles of the diaphragm. needed ir 
breathing. Unless he is release 
from the circuit with outside help 
he will die from asphyxia ever 
though the heart and respiratory 
centers are not affected directly. 
Thus far we have considered only 

the effects of a current passing 
through the body. However, volt: 
age is the force that determines 
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EMERGENCY 


POWER 


WHEN YOU 
NEED IT! 


HOSPITALS —~— RAILWAY ' 
SIGNALS _—| SHIPBOARD ii 
PUBLIC AUDITORIUMS 
TELEPHONE COMPANIES 


New with I-T-E is the TELEMAND® AUTO- 
MATIC TRANSFER UNIT — an I-T-E design 
xclusive with two motor drives and three position " 
flexibility. The exclusive third position (Normal it 
mergency Off), when desired, provides a du 
nance position only possible with the Dual 


== 
—_ 


a 
i 


TELEMAND AUTOMATIC TRANS- ui 


h 
IT makes available thermal overload pro- 


Rugged construction of the motor drive ik 
roved by testing through 10,000 operat- . 
ing cycles without breakdown or visible signs of 
wea 
Always city I-T-E dependable quality. I-T-E 
products are for the engineers and contractors 
_who are proud of their work. 
FOR. ADDITIONAL INFORMATION con- 
. Our nearest I-T-E sales office or write I-T-E 
Circuit Breaker ‘Company, 125 Bennett St., N.W., | 
Atlanta 9, Georgia. Request Descriptive Bulletin 


9000-1A. | 


ION 
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} PUTA 


NEW *11,000 


 “Blectriealliy. 


with Safety! 


Sos. 
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| BUSS Fuses safeguard 


Electrical System of 
Miami Beach’s new 
550-unit Southgate 
Towers Apartments 


This super apartment building in Miami Beach 
on Biscayne Bay near Tenth Street contains 550 apart- 
ments in its twin 14 story towers. 

Fer guests to be able to enjoy the many advan- 


_ tages of modern electric living,—an electrical system 


with great capacity was installed. 

There are four electrical service entrances,—the 
largest of which has an estimated available fault cur- 
rent of 93,000 amperes. 

The safest, most dependable protection against 
available fault currents is assured by equipping the 
main panel board and feeder circuits with BUSS 
Hi-Cap and Buss LIMITRON fuses. 

Further, the electrical system can grow and the 
fuses have an interrupting rating sufficient to handle 
the increase in available fault current. 

The interrupting rating for BUSS Hi-Cap and 
Buss LIMITRON fuses is 200,000 amps. rms 
symmetrical. 


Owner: NATHAN S. GUMENICK, 


Miami Beach, Fla. 


Architect: MELVIN GROSSMAN, 


Miami Beach, Fla. 


General Contractor: 
ROBT. L.TURCHIN, INC., Miami Beach, Fla. 


Steadily Growing Power 
Requirements Re-emphasizes 
the Advantages of BUSS Fuses 


With available fault currents reaching 75,000 to 
200,000 amps.—safe, dependable interruption of fault 
currents is essential to guard against ruined equipment, 
danger of fire and possible injury to personnel. 

To meet this demand for safety,—BUSS de- 
veloped high interrupting capacity fuses with specific 
characteristics to meet your requirements. For 
example: 


Hi-Cap Fuses 


® 

co) 
4 For loads above 600 and 
Ss USS = up to 6,000 amps. Have 
S cUSe Fl 200,000 amp. interrupting 
Se rating. High speed opera- 
tion limits fault currents to 
safe values. 
Ask for Bulletin HCS, 


| LOW-PEAK Fuses 


A great advancement in 
protective devices. Have 
200,000 amp. interrupting 
rating... provide great 
current limitation... plus 
long time-lag to prevent 
needless shutdowns. 

Ask for Bulletin LPCS. 


BUSS 
LIMITRON Fuses 


Have 200,000 amp. inter- 
tupting rating. Extremely 
fast opening characteris- 
tics prevent heavy short 
circuit currents building up 
under fault conditions. 
Ask for Bulletin HLS. 


FUSETRON dual- 
element Fuses 


All purpose protective de- 
vice for circuits, motor or 
equipment protection. 
Have 100,000 amp. inter- 
rupting rating. 

Ask for Bulletin FIS. 


BUSSMANN MFG. DIVISION McGraw-Edison Co. 
St. Louis 7, Mo. 


Electrical Engineer: 
SASNETT ENGINEERING INC., 


Miami, Fla. 


Electrical Contractor: 
ELECTRIC CONSTRUCTION Inc., 


of Miami, Miami, Fla. 
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try this 
BENDER 
on for size 


BENDING CIRCLES—INSIDE RADIUS 
No. 5300 


Yo” Conduit or Pipe EMT 4” 
%” Conduit or Pipe EMT 5” 
1” Conduit or Pipe EMT 6” 


No. 5200 
6%” 
8Y%” 


No. 5400 
EMT 8” 
EMT 10” 


1%” Conduit or Pipe 
1%” Conduit or Pipe 


*///ustrated 


pipe extends legs for any height desired 


Now... you can have the most convenient working height 
when you need it... where you need it. 


For SIZE... WEIGHT and HEIGHT you won’t find 
another bender that will compare with the on-the-job capa- 
bilities of the Lidseen “‘Chicago”’ Bender. This rugged, port- 
able, simplified machine is of all welded steel construction. 
There are no loose parts to be lost or misplaced and the 
only maintenance is an occasional drop of oil. This im- 
proved Lidseen Bender is lighter in weight, at least twice as 
fast as hydraulic and bends Aluminum or Steel Conduit 
equally well. And Price? Eminentiy reasonable... ask the 
electrician who is using one; he will tell you it’s the finest 
tool available. 


Write for NEW folder on 
How to Bend Conduit 


1050 FIRST STREET, HAYESVILLE 
NORTH CAROLINA 


current magnitude. The amou 

current for a given applied voll 
of course, depends on resista 
and the resistance of the hu 
body varies widely. It depe 
among other things, upon the | 
of current, the health of the : 
vidual, the duration of the cur 
flow, the condition of the skin ( 
dry, etc.) and the area of conj 

While perspiring freely o) 
warm day, the resistance is so 
that 40 volts could produce suffict 
current to cause death. Confirn 
this, there are cases on recor¢ 
deaths caused by 32-volt farm lij 
ing system. 

Not only the voltage and curt 
magnitude but also the cur 
body paths are important. 
route involving the heart or bil 
is dangerous. In a number of ed 
involving fatal shock at voltages: 
low 250, 90% of the victims 
marks on their left hands. This; 
dicates that shocks through the 
hand—hence, nearer the left s 
and heart—are more dange 
than those through the right he 

WHAT TO DO—What shouldi 
done if you see someone rendej 
unconscious by electric shock? | 

Every person who works n 
electrical equipment should be 
miliar with rescue techniques. 

The first step is to break the ec: 
nection between the victim and 
power source. If possible, do ti 
by turning off the power. The n¢ 
best thing is to remove the vict 
from the voltage source—with¢ 
endangering yourself. Use a wa 
board or other non-conducting ¢ 
ject. As soon as you can touch 4 
victim safely, apply artificial r¢ 
piration. The mouth-to-mo 
method is the most effective. 

Speed is essential. Any delay 
all greatly reduces the chances 
recovery. Of some 600 cases st 
ied, over 70% of those receiving 
tificial respiration within thr 
minutes recovered. Just one mo 


minute of delay dropped the figu 
to 58%. If there is no heart | 
respiratory action and treatment 
delayed five minutes, death is vi 
tually certain. 

If you are alone, do not take tin 
to go for help. Start artificial re 
piration immediately. If the persc 
can be saved, you can do it as we 
as anyone. And don’t stop even 
the victim appears dead. Eig! 
hours have elapsed, in some case 
before victims responded. The on 
sure sign of death is rigor mortis- 
and only a physician should juds 
whether that condition exists. 

From the “Safety Newsletter 
IBM Corp., Kingston, N. Y. 
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MOIL dS 4H om 


1 : ‘ 
(Direct burial system substantially 
jreduces original installation costs 


1 helps Dodge now offers CDC, a new and advanced 
Jactory-assembled, plastic duct-enclosed cable for di- 
drect burial use. It retains all the advantages of stand- 
‘rd duct construction but eliminates the costly time- 
lhonsuming tasks of laying duct and pulling cable 
‘separately. 

* This Combined Duct-Cable unit design is particu- 


i 
: arly adaptable for use in Residential Underground 


2a ag 


Distribution Circuits, Multiple Series Street & High- 
way Lighting Circuits and Underground Branch 
Feeder Circuits. 

Designed for easy re-cabling, Phelps Dodge CDC 
has a high degree of system flexibility. Future load 
growth can be accommodated by proper initial duct- 
size selection. Conduit fill is in accordance with NEC 
standards averaging approximately 40% of conduit 
area. 

See your Phelps Dodge representative for informa- 
tion about this new duct-cable unit. ; 


! PHELPS DODGE COPPER PRODUCTS we 


i CORPORATION « 300 PARK AVENUE, NEW YORK 22, Nive Nee 
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NEW General Electric (77 Transformer 


GIVE YOU... 


SUT Lu 


... EVERY TIME 


SIX UNIVERSAL TAPS are now provided on QHT transformers rated 30 kva and 
up. Taps are: four 242% below normal and two 212% above. This arrangement, 
a G-E “first”, eliminates the problem of selecting from as many as three trans- 
formers with different primary tap ratings. Each QHT transformer covers a 15% 
range of tap voltage levels. You save ordering time, and you can use the same 
QHT transformer even if your line voltage levels change later on. MAKE SURE 
YOU GET THE CORRECT PRIMARY TAPS FOR YOUR APPLICATION . . . SPECIFY 
NEW GENERAL ELECTRIC QHT DRY-TYPE TRANSFORMERS. Get all the facts from 


your nearby G-E Sales Office or distributor. Or write Section 411-23, General 
Electric Co., Schenectady 5, N. Y. 


Progress /s Our Most /mportant Produet C N T 


GENERALG@ ELECTRIC}  ™WALUE 


ynamic Balancer 
romotes 
ales and Prestige © 


Modern equipment generally is 
onsidered as an investment in shop 
fficiency which can be measured 
y improved workmanship, better 
roducts, and labor savings. In the 
ase of dynamic balancers, efficiency 
Iso can be measured by smoother 
unning motors and generators, less 
hoise, longer life. These benefits 
lone justify the purchase. In ad- 
tition, however, such equipment 
‘an be justified as advertising or 
sales promotion investments, since 
odern equipment improves a 
shop’s prestige and cultivates busi- 
ess. 
This is the philosophy of L. J. 
Symmonds and William L. Casey, 
partner-owners of Electric Motor 
50., Tucson, Ariz. Their philosophy 
s reflected in a shop stocked with 
quality materials and parts, kept 
plean to showcase their top-flight 
shop, and equipped with modern 
(ols and machines. ; 
' The dynamic balancer is a case 
in point. It operates on the prin- 
siple of resonance to detect unbal- 
ace at critical speeds. Detected vi- 
bration amplitudes are then trans- 
ated into electrical impulses which 
ay be read directly from meters. 
Positions and amounts of unbalance 
are located by a stroboscopic light 
beam. The balancer accepts all types 
of rotating components up to 500 
@ibs in weight, 44 in. in dia, 43 ft in 
Bshaft length between cradle trun- 
nion bearings. 
| When delivered to the above shop, 
tthe drive unit consisted of a 1725- 
iirpm 3-hp, 115-volt, single-phase, 
iisingle-speed motor. However, to ob- 
tain higher rotating speeds for 
Witesting rotors equipped with large 
diameter shafts, the motor was re- 
wound as a 2-speed 115/230-volt 
drive. 
Rotating elements under test are 
(brought to desired speeds by means 
lof a friction belt rotating around 
a drive sheave and a second sheave 
‘mounted on a pivoted drive arm. 
}Speed is imparted to the test ele- 
ment merely by pressing the fric- 
tion belt against the shaft or outer 
shell of the rotor, generator, im- 
/peller, or whatever the device being 
tested happens to be. Since no drive 
}coupling is required, set-up time is 
reduced. When a variety of rotat- 
ing elements are being tested suc- 


ROTOR BEING TESTED for dynamic bal- 
ance is rotated above critical speed by 
lowering drive arm and friction belt 
against rotor shaft. Drive belt is then 
raised, drive motor switched off. Rotor 
coasts through point where resonance 
occurs. Mechanical vibrations are de- 
tected by tunable pickup dashpots. Strobo- 
scopic light beam locates exact position 
of unbalance. Weight correction is re- 
corded on meter having sensitivity of 
1/100 in.-oz. 


cessively, these reductions in set-up 
time add up to a considerable time 
saving. 

In testing, a rotor (for example) 
the drive belt is first pressed 
against the rotor’s shaft until the 
rotor speed is higher than that 
attained in normal operation. The 
operator then raises the drive belt. 
This permits the rotor to gradually 
coast through its resonant peak. He 
also switches off the drive motor. 
This eliminates all vibrations ex- 
cept those being investigated. 
Therefore readings of meters are 
exact. 5 

Upon completing the test, the ro- 
tor can be decellerated and stopped 
by reactivating the drive system, 
pressing the friction belt against 
the rotor shaft, then stopping the 
motor by switch-brake control. 

Elements being tested are sup- 
ported by trunnion bearings sus- 
pended from flat springs which 
realign themselves, regardless of 
diameters of shafts, or whether 
shafts are uniform in cross section 
or tapered. Bearings are supported 
by a cradle assembly; one member 
of which may be moved along a bed 
track to accommodate shafts of dif- 
ferent lengths. 


As a rotating element coasts 
through its critical speed at which 
resonance occurs, resulting mechan- 
ical vibrations are detected by a 
tunable electronic device which fil- 
ters out all vibration frequencies 
except those for which the device 
has been preset. This detection unit 
has a time delay so that transient 
vibrations, such as those induced 
by passing trucks or nearby motors 
starting up, will not have an effect 
on the proper operation of signaling 
mechanism. 

Mechanical vibration is measured 
electronically. Electrical impulses 
of proportionate amplitude trigger 
a strobe light beam which locates 
and indicates the exact position of 
unbalance. This equipment deter- 
mines the critical speed at which 
resonance occurs, prescribes amount 
of required weight correction, and 
pinpoints the exact position where 
weight should be placed. Readings 
are to 1/100 in.-oz. 

Strobe light, meters and switches 
are mounted in the same housing so 
the operator can read and control 
the balancer from one _ position. 
Tubes and electronic components 
used in this balancer are standard 
elements which can be obtained 
from local radio or TV shops. Re- 
placements, adjustments and re- 
pairs are simplified by wiring dia- 
grams supplied with the balancer. 

While owners of the Electric Mo- 
tor Co. purchased this item only to 
locate and correct vibration, they 
now emphasize that an important 
added benefit is the enhancement of 
their shop’s reputation with cus- 
tomers. 


NO ONE is a stranger at an EASA meet- 
ing agree (L to R): George McDaniels, 
Kufen Electric Motors, Inc., Warminster, 
Pa.; and Lynn R. Silver, C. W. Silver 
Co., Salt Lake City, Utah, during session 
break at recent EASA Convention in Chi- 
cago. 
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WRAP-UP ALL YOUR 
PLICING NEEDS 


with only 


TWO SIZES 
MAKE 
1178 


as (DEAL 
CRIMP > 


CONNECTORS 


Ideal’s two sizes of steel sleeves and 
WRAP-CAP “all-around” insulators 
will probably handle every splice you'll 
ever make. Listed for one #18 with one 
#14, to one #6 and two 4#8—1178 com- 
binations in all! 

Greater holding power, too... 
greater than any other crimp connec- 
tor used for pigtail splices. One-piece 
WRAP-CAP easily slides over even 
largest splice ... completely insulates : 
joint, even between wires. U.L. and 

: 


C.S.A. listed for general use (600v) in 
branch circuit and fixture wiring, 1000v 
for signs and fixtures. 


an 5 8 ae a os Seabee cs a 
: sling IDEAL INDUSTRIES, Inc. New Crimp Tool— Makes Splic 


i ing Easier Than Ever Before! 
wiring job. 1041-1 PARK AVENUE SYCAMORE, ILLINOIS 


Makes short work of even the largest 
crimps. A gentle, one hand squeeze 
and the job's done! Makes right-angle 
indents for tightest joints. Shear type 


FREE SAMPLES! Fill in and mail coupon. See how Ideal CRIMP , 
| 
NAME | cutter slices through toughest wire 
| 
| 
| 
| 
| 
: 


CONNECTORS work—on big splices and small! 


bundles, serrated nose grips, twists, 
deburrs—cleanly, easily. Replaces a 
whole pocketful of tools! 


ADDRESS ao2 ius) 9 ee 


COW EIN ase es 
Sold through America’s Leading Distributors 


STATE. {n Canada: Irving Smith Ltd., Montreal 


CITY See sere ceesenten ee eS ZONES 
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loodlights (1) 


Two new fluorescent floodlights, 
n FAF “Spacemaster’” series for 
ervice stations, parking lots and 
putdoor work areas; and an FTC 
‘Shieldbeam” fluorescent top-cutofft 
loodlight for airport loading ap- 
fons and other low-brightness ap- 
ications. New weatherproof 
‘Spacemaster” model is designed 
© that it can be mounted at one 
ind, at its center, or with two units 
ind to end. Models are available in 
-, 6- and 8-ft lengths. They can 
ie equipped with either two or four 
famps, and with any of three fit- 
‘jings. The FTC “Shieldbeam’”’ 
‘fluorescent floodlight has a special 
Jop-cutoff feature so that no light 
‘oes above its horizontal level. It 
§ available in 4-, 6- and 8-ft 
jangths. Lamps are 135° reflec- 
orized, ultra-high output units 
vith recessed double contact bases. 
_ Crouse-Hinds Co., Syracuse, N.Y. 


Motor (2) 


A new line of totally enclosed 
‘an-cooled motors on the NEMA 
36 frame size is now available. 
Single-phase and polyphase motors 
sated from 4 to 1 hp at 1725 rpm 
ure included in the new line. Fea- 
bures are permanently lubricated 
yall bearings, rigid foot mounting, 
arge conduit box and a corrosion- 
*esistant shaft extension. Auto- 
natic Thermoguard protection is 
also available as an optional fea- 
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Product News 


ture on the single-phase capacitor 
start motors. Laminated slot in- 
sulation incorporating “Mylar” 
polyester film and thermosetting 
varnish makes windings resistant to 
heat, moisture, electric stresses and 
other hazards. 

Westinghouse Small Motor Div., 
Lima, Ohio 


(3) 


New Solidstat variable voltage 


Voltage Controls 


controls use controlled rectifiers 
and solid-state devices, and will 
control inductive or lagging power 
factor loads. Operating on a closed 
loop, error-detector principle, they 
provide instantaneous response and 
are insensitive to line or load volt- 
age changes. Standard types are 
available for 120- or 240-volt oper- 
ation with output ratings of 6, 12 
or 24 kva. Solidstats can be con- 
trolled by a potentiometer, by a 
current feedback sensing circuit or 
by a voltage sensing circuit. 
Superior Electric Co., 
Conn. 


Bristol, 


(4) 


A line of compact, explosion- 
proof, surface mounted station 
boxes with heavy-duty controls has 
been announced. Unit measures 
4¥s in. deep, 48 in. wide and up to 
18% in. long. Heavy-duty control op- 
erators include selector switches, 
pushbuttons, and pilot lights. Op- 
erators are assembled in cover when 
box is to be surface mounted. Same 
box also can be used for flush panel 
mounting by locating either stand- 
ard or heavy-duty control oper- 
ators through back of box. Boxes 
are produced in eight sizes for up 
to nine control stations. 

Adalet Manufacturing Co., 14300 
Lorain Ave., Cleveland 11, Ohio 


Controls 
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(5) 


A new corridor lighting unit, 
called the ‘“‘Caron,’”’ has been intro- 
duced. The translucent white plas- 
tic diffuser has decorative longi- 
tudinal ribs that alternate with 
prismatic ribs. The plastic is sup- 
ported the full length of fixtures 
and on both sides. There are re- 
taining clips on each side. Plastic 
endcaps are attached to metal end 
plates. The Caron is available in 
4- and 8-ft lengths, in both 1- and 
2-light fixtures. Depth is 3 in. 

Curtis-Electro Lighting,  Inc., 
15386 South Paulina St., Chicago 8, 
Til. 


Lighting Unit 


(6) 


Motor-Generator Set 


A new motor-generator set, 
mounted on skids, called the MD-4, 
is fully enclosed within its housing, 
but the whole unit is movable from 
place to place by dragging or lift- 
ing. Many different output voltage 
and frequency configurations are 
available. The set shown is used as 
a frequency converter, converting 
60 cycle, 220/440-volt ac to 400 
cycle, 208/120-volt ac, single or 3- 
phase. Desired output is selected 
by altering output connections of 
generator. Generator is rated at 
50 kw or 62.5 kva with 0.8 power 


factor. Motor is a synchronous, 6- 
pole, 220/440-volt, 60-cycle, 3-phase 
input. 

Electric Products Co., 1725 
Clarkstone Road, Cleveland 12, 
Ohio 
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Duct-Cable System (7) 


A complete, preassembled under- 
ground circuit comes enclosed in 
plastic duct. The unit-type duct- 
cable system is engineered to over- 
come wasteful installation of short 
lengths of duct; joined by many 
couplings. Instead, single, long 
lengths of coilable plastic duct, al- 
ready containing the required num- 
ber of parallel conductors, are 
shipped on reels. Some applications 
for the system are underground 
street and highway lighting instal- 
lations, underground distribution 
systems of various types, services 
to and between industrial and com- 
mercial buildings, connections to 
pad mount transformers, control 
cable installations, etc. Any number 
and type of conductor may be used, 
the only limitation being the I.D. of 
the duct, which is available from 
l1-in. to 2-in. sizes. 

Triangle Conduit & Cable Co., 
Inc., New Brunswick, N. J. 


Time Meter (8) 


A direct-current-running time 
meter, designated Series C-8, is now 
available. Unit provides digital 
readout of operating time from 
1/10th of an hour to 9999.9 hours. 
The C-8 is powered by an automati- 
cally wound clock movement driv- 
ing a five-digit digital readout 
counter and is available in all de 
voltages and time counts. The 
standard model operates on 6, 12, 
28 and 32 volts de. 

Industrial Timer Corp., Highway 
287, Parsippany, N. J. 


Connector (9) 


A new watertight connector for 
use in flexible liquid-tight conduit 
installations has been introduced. 
Called Chase liquid-tight connect- 
ors, fittings are used in the same 
way on flexible liquid-tight conduit 
as the standard Chase nipple is 
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used on rigid steel conduit. For 
flush type mounting in JIC and 
shallow panels. An “O” ring at 
knockout provides a positive seal 
against moisture. Connector has 
an insulated throat, beveled to 
stand off conductors running at 
right angles leaving connector. 
Connectors use standard pipe 
threads so that they can be joined 
with standard raceway fittings. En- 
tire connector can be disassembled 
and reused. It is locked in place 
from outside of box. Connectors 
are available to cover conduit sizes 
from # in. to 4 in. Connectors are 
UL listed and CSA approved in 
sizes up to 12 in. 

Thomas & Betts Co., 
IeN aoe 


Elizabeth 


(10) 


Heating Unit 


A new electric infrared comfort 
heating unit for high mounting 
heights, corridors or rooms with 
small floor areas, is now available. 
The “NB” heater confines most of 
the radiant energy to a narrower 
pattern, thus increasing available 
heat to people or objects directly 
below the unit. The use of one in- 
frared source in the narrow beam 
distribution comfort heater will 
provide an asymmetric pattern. T-3 
quartz lamps are utilized in the 
new heater with wattage from 1600 
to 6000. Voltage is 208, 240 or 480. 

Fostoria Corp., 1200 N. Main St., 
Fostoria, Ohio 


Bracket (11) 

A new box and conduit support 
bracket has been introduced for 
mounting of boxes on metal stud- 
ding. Bracket may also be mounted 
on wood studding or joists. The 
16 ga galvanized steel mounting 
bracket securely mounts 13 in. deep 
outlet boxes flush with studding or 
joists. Two-in. deep switch boxes 
are mounted by inverting the 
bracket. Box and conduit brackets 
are available in two styles for 
mounting square and octagon boxes 
with 3 in., ? in. or combination 4 
in. and ? in. knockouts. Brackets 
are used with either rigid conduit 
or electrical metallic tubing. 

Steel City Electric Co., 1207 
Columbus Ave., Pittsburgh 33, Pa. 
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Lighting Fixtures (1 


Explosion-proof mercury vay 
lighting fixtures, “H”’ series, 
Class I, groups C and D hazardq 
locations, are available. Fixtui 
come in a variety of styles, ACCO} 
modating 175-, 250- or 400-wy 
lamps, with various types of | 
flectors. Clear, smooth globes j 
furnished as standard items on | 
fixtures. 

Killark Electric Manufacturd 
Co., Vandeventer and Easton Ave 
Se, "Louis 13, Mo. 


Pipe Threader (1. 


A new pipe threading machir 
complete with built-in die-hee 
cutter, reamer and oil sump a: 
pump, has been announced. On : 
sizes of pipe from 3 to 2 in. inc 
a tripping device automatical 
opens the dies when a correct 
tapered, full length, standard pi 
thread has been cut. Two sets 
dies handle the automatic openi: 
range, one set for 4 and ? in. a 
one set for 1 to 2 in. The drive n 
tor of the Model 100-A is the w 
versal, reversible, variable spe 
type, rated at 4 hp. Standard mot 
will operate from 115 volts, ac. 

Oster Manufacturing Co., Wi¢ 
liffe, Ohio 
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Arm... 


lan fracture almost any fitting unless it’s made of ‘malleable iron. ; 


; 
|) 


i 
i 
i 
| 


rench it! Drop it! Pour on the pressure without restraint! A malleable 

an fitting can take more punishment than any other fitting you can use. 
iy? Because malleable iron leads in every category of strength—tensile, 
‘pact, long term durability! No other material used for fittings today can 
i) as well on the job as malleable iron. Experienced contractors and elec- 
Nicians know this. They know that “powder puff” fittings can’t stand up 
jader stress. They know too that Gedney has always been the leading 
ame in malleable iron fittings. Protect your work and your reputation 
sith Gedney. It costs no more! 


} GEDNEY ELECTRIC COMPANY, INC. 


1270 Sixth Avenue, Radio City, New York 20, N. Y. 
Foundry, factory and shipping point: Terryville, Conn, 


amb aeepae seiner 


“MALLEABLE IRON NEVER FAILS” 


Gedney malleable iron fittings can be supplied with a 
hot dip galvanized finish, 


fe, 
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a Aaa eI 
Ree et sp 


our_one source fo 
greatest Variety of 
openings, styles, 
colors and materials. 


i 
Sierra'Plastic-Plates meet al 
codes and are listed by 


% i 
SIERRA ELECTRIC 
CORPORATION 
15100 SOUTH FIGUEROA STREET 
BOX 85, GARDENA, CALIFORNIA 
Write for more information and catalog 


te 
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Lighting (14) 
A new concept in “picture” light- 
ing for home and commercial in- 
stallations has been achieved with 
introduction of an all-new bullet 
projector, designated Model H- 
2370. Unit has ability to cast rec- 
tangles, squares and geometric 
light forms through a built-in op- 
tical projector which is equipped 
with four frame-in shutters. Unit 
has a .040 spun aluminum enclos- 
ure, and an adjustable 360° swivel. 
Lamp is a 100-watt G16-3 bayonet 
base, de. Catalog is available. 
Halo Lighting, Inc., 4201 W. 
Grand Ave., Chicago 51, IIl. 


Floodlamps (15) 

New 300-watt spot and flood- 
lamps, designated ‘“Cool-Beam,” 
have a special filter which reflects 
light but transmits heat. Two- 
thirds of the infrared energy is 
removed from the beam, making 
lamps suitable for floodlighting 
fresh meat, candy and show window 
displays. The lamps are hard-glass, 
sealed-beam bulbs, 7 in. in diameter, 
with built-in parabolic reflectors. 
Reflectors are composed of unique 
filters, consisting of 17 ultra-thin 
coatings of a metallic substance. 
Proper design of the filter produces 
a coating “tuned” to project a 
“cool” light beam and radiate heat 
out the rear of the lamp. The lamps 
are not interchangeable with exist- 
ing types; their longer bases re- 
quire fixtures especially designed 
to handle the increased amount of 
heat to which they will be sub- 


jected. Lamps are available in t 
beam types: narrow spot, de 
nated 300PAR56/2NSP; med 
flood, designated 300PAR56/2M| 
and wide flood, designated 300H 
56/2WFL. 
General Electric Co., Large Lé 
Dept., Nela Park, Cleveland 
Ohio 


Lighting Units (|| 

New wall and surface-mou | 
incandescent luminaires with w 
spread Amcolenses are designed || 
outdoor commercial, industrial, 4 
residential applications. Use 0} 
lens instead of white opal glass 
creases efficiency. Surface-mou | 
unit is intended for mounting in) 
overhang, under canopies, or 
walkways where a surface unit 
more convenient than the comp: 
ion wall unit. The wall-moun} 
luminaire is made of die-cast a@& 
minum; surface-mounted unit | 
18-gage aluminum. They are 
signed for 150- or 200-watt lam) 
The wall-mounted design exten 
94 in. from wall, height is 8 
width is 8y¥s in. Diameter of s 
face-mounted unit is 77s in., ové 
all height is 7% in. ; 

Art Metal Lighting Div., Wa 
field Corp., 1814 Hast 40th 
Cleveland, Ohio. 


‘| 


Motor Operator (I 


A compact motor operator wh 
features an exclusive side mo 
design for E, EH and F frame ¢ 
cuit breakers has been announce 
Available for applications to 
amps, 600 volts, ac, the MOB, . 
operator provides smooth, shoc 
free service by means of a cam ¢ 
rangement to throw the operati 
arm, and use of a rugged gear he 
motor drive. Control voltages f 
remote operation include 120, 2<¢ 
277, 480, 600 volts ac and 125 vo 
de. Operator can be panelboa 
mounted with remote source co 
trol, or unit can be located remc 
from distribution center wi 
clustered controls at the panel. F 
mote arrangements include pus 
buttons, relays, automatic contri 
and combinations, using availal 
voltages for the control circuits. 

Lake Shore Electric Corp., 2 
Willis St., Bedford, Ohio 
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‘y P (18) 


ny {A 500-watt iodine quartz lamp, 
in 2-tenth the size but with twice 
ijj@ ated life of a comparable in- 
fdescent lamp, has been intro- 
ith jeed. Dual fuses, housed in 
famic caps at each end of lamp, 
minate need for external fusing 
fixtures used in conjunction with 
np. Designed for general light- 
zg installations, lamp is expected 
find wide application in com- 
cial and industrial establish- 
nts and in the recreation and 
jJansportation fields. Rated life of 
je new IQ lamp is 2000 hours. The 
~/0-watt, fused IQ lamp is avail- 
ile in standard and rough service 
Sign. 

Sylvania Electric Products Inc., 
“lem, Mass. 
Le 


led If 


eceptacle (19) 


ii A flush mounted night light and 
impceptacle combination has been in- 
mivoduced. Rotary switch makes 
trning on and off simple. Modern, 
qe piece, louvered, bakelite face- 
late. Six-watt lamp furnishes 
ujaough light for safety and con- 
enience. Dimensions of faceplate 
4 by 22 in., mounting screws in- 
»({uded. UL listed and CSA. 

ap Rodale Mfg. Co., Inc., Emmaus, 

‘a. 


(20) 


' A new line of fluorescent lighting 
ixtures featuring an “easy up” 
hanger system has been introduced. 
Known as the Task-Master series, 
‘he new line includes three models ; 
l, 400-watt rapid-start unit, 4 ft in 
Wength with 10% upward diffusion 
Ibf light through slots in top of 
reflector; a 96-in. Slimline model 
Kwith 10% upward diffusion and 


af 
i696-in. Power Groove, SHO or VHO 
model with 25% upward compo- 
nent. All models feature two 
fluorescent lamps in parallel in the 
V4- or 8-ft lengths and 13 degree 
Yerosswise shielding. The ceiling 
outlet includes a plug-in receptacle. 
| Benjamin Div., Thomas Indus- 
\tries Inc., 207 E. Broadway, Louis- 
lyille 2, Ky. 


GIA 


ELECTRICAL CONTRACTOR: 


Einheit Electric 
Cleveland, Ohio. 


JOB SITE: 
Cleveland Federal Sav- 
ings & Loan. 


PROBLEM: 
To install grid suspen- 
sion system of 34" lather’s 
channel in the inverted 
position below a concrete 
ceiling. 

SOLUTION: 
GAT 2-B-L Channel Clips 
fastened to alternate 
sides of lathers channel 
and suspended from 
chain fastened to ceiling. 
This allows easy adjust- 
ment for leveling of fix- 
ture suspension system. 


(e5/\ | | FASTENER Div SOvO EAST erst PLACE. s CLEVELAND 9, OHI 
i 
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FROM PORTLAND TO PUERTO RICO 


ENGINEERS & CONTRACTORS PREFER SORG 


From coast-to-coast more and more leading consulting 
engineers, plant engineers and contractors are specify- 
ing and insisting on Sorgel quiet-quality dry-type 
transformers. They recognize the true value of econ- 
omy through quality features such as these: 


@ In Quiet-Quality units, performance data, such as 


150 


core loss, copper loss, sound level, etc., is always 
equal to, or lower than, the guaranteed values 
submitted to the customer. 


Sorgel units are individually tested in accordance 
with NEMA standards. Certified tests are furnished 
upon request, to further substantiate the guaranteed 
data. 


All coils have end filler protection in each layer to 
prevent movement of conductors under heavy 
loads and short circuit stress conditions. 


The transformer core and coil unit is specifically 
designed for low sound level. In units 15 KVA and 


SORGE[ 
TRANSFORMERS 


Pe 


PORTLAND 


larger, the core and coils are mounted on vibre 
dampening pads designed to suppress transmis 
of vibration to adjacent areas. 


e@ All terminations are securely anchored, and so 
less connectors are furnished on all transfor 
with terminal boards. Vacuum impregnated 
ings are brazed to the terminals. 


@ Connection covers are cushioned and easily) 
moved by means of two captive bolts on st 
sizes, and four on larger sizes. 


It’s Sorgel advantages like these that protect 
electrical distribution systems from failure, as 
continuity of operation and maximum efficienc 
all load conditions. You can always count on So 
units to perform as guaranteed. This carefully e 
neered economy through quality is the soundest 
son of all for you to specify and insist on Sorgel 
type transformers. 


SORGEL ELECTRIC COMPA 


Since 1916 the pioneer in the development, manufacturinc 
and application of sound-rated dry-type transformers 


836 WEST NATIONAL AVENUE 


MILWAUKEE 4, 


Experienced sales engineers in principal cities 


CHICAGO 


Engineering group out west studies recently installed 
112%2 KVA Sorgel unit in Tektronix’s main facilities at 
Beaverton, Oregon. Contractor commented on the fast 
installation of Sorgel units because of easy accessibility 
to terminal connections. Contractors claim Sorgel units 
are the easiest to install, best operating they have 
ever seen, 


This team was responsible for the installation ¢ 
these 11242 KVA units in Chicago’s Morton Sai 
Building. They provide continuous electrical servic 
for one of the nations largest electronic computer: 
Sorgel built-in quiet-quality provides extra margi 
of safety. 
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PUERTO RICO 


Sorgel equipment serves internationally. This unit substa- 
tion is installed in a psychiatric hospital in San Juan, Puerto 
Rico. It provides power for all electrical needs, lighting 
operating rooms, office electrical equipment, and utilities. 
Reviewing the installation are Mario Franceschini, Sorgel 
Engineering Representative, Ruben D. Reyes Electrical Engi- 
neer and Contractor, and maintenance man Modesto 


Aponte. 


tb Quiet level of operation plus ease 
of installation are two of the 
#many big advantages of this 
#Sorgel 75 KVA unit recently in- 
stalled in new Broward County 
Court House, Ft. Lauderdale, Fla. 
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Find a control job this can’t do! 


There aren’t many. This dependable photoelectric unit and 
others in General Electric’s full line can control an almost 
endless number of jobs. And they do it so efficiently that you’ll 
Save money by using photoelectric control. 

A new 24-page catalog by General Electric, ‘“‘Photoelectric 
Control,” can help you learn more about these modern control 
devices—many brand new. The catalog shows how photoelec- 
tric systems work. It suggests applications: sorting, alarming, 
detecting, counting, sensing, protecting . . . and many others. 
Also, it has complete information—including prices—on Gen- 
eral Electric photoelectric equipment and systems. 

For your copy, write for bulletin GEA-6822, Section 793-8, 
General Electric Co., Schenectady, N.Y. After reading it, try 
to find a control job photoelectric units can’t do for you. 


Frogress Is Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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Switchgear 


Introduction of a new line 4 
600-volt metal-enclosed low-voltagy 
switchgear, Type ME, which inco}} 
porates numerous operating a | 
maintenance benefits has been ary 
nounced. It is available in continu 
ous current ratings through 400] 
amps and interrupting ratings 
through 150,000 amps. The line fe j 
tures Pyro-Shield insulation, fron 
access metering current transfor 
ers, power circuit breakers wit! 
self-contained dual or  selecti 
static overcurrent trip devices, an! 
integrally mounted breaker lifting 
device. It is available with breake} 
mounted fuses on the 600- ane 
1600-amp frame size units desig 
nated as the LA-600F and the LA\ 
1600F fused breakers to provide 
fault protection up to 200,000 amps 
with direct acting static overcur: 
rent trip devices and trigger fuses 
which prevent single phasing. 

Allis-Chalmers Manufacturing 
Co., Milwuakee 1, Wis. 


(22); 

A new recessed incandescent 
downlight luminaire has been de- 
veloped. A range of 19 different; 
decorative ceiling trim and diffuser 
variations are available in various 
colors and finishes for use with the 
standard unit housing, including: 
louvered or open trims, decorative 
skirts or flat trims, aluminum or 
steel trims, dished opal or blown 
glass trims, fresnel lens, pinhole 
spots and conical shapes. Housing is 
adjustable to take any of seven 
lamp sizes in its built-in reflector- 
lampholder. Ceiling mounting plate 
suits unit to dry wall, plaster and 
even hung acoustical ceilings. Units 
are available prewired with JB on 
plate for ready connection to 60° 
wiring, or wired with 43 ft of No. 
14 AF leads or unwired. 

Litecraft Mfg. Corp., 100 Dayton 
Ave., Passaic, N. J. 


Recessed Luminaire 
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(23) 


new addition to the Stab-lok 
stem of circuit protective devices 
larger main protection in resi- 
tial and commercial panels has 
en announced. Cat. No. NB100, 
125, 2B150 and 2B200 bolted 
bin breakers fit directly in main 
g area of Stab-lok enclosures and 
) not utilize any branch circuit 
issing space. Entire bussing is 
Syailable for branch circuits. Avail- 

ple in ratings of 100, 125, 150 
d 200 amps, the new 2-pole bolted 
ain breakers are designed for 
wpid field installation on main 
las studs by tightening two stud 
ats. Integral lugs on breakers are 
litable for either copper or alumi- 
ne line conductors. 
~? Federal Pacific Electric Co., 50 
Yaris St., Newark, N. J. 


jpontrol Center (24) 


| A new control center, called 
“TE Kontrol Jr., has been developed. 
“is designed for wall mounting 


Mesigned to meet or exceed NEMA 
‘N2 and JIC requirements, the 
‘fodel Jv. is designed for all makes 
invee motor control. Bulletin CC-6.1 
“ts available. 

einer er Inc., 


{Lighting Unit (25) 


A new fluorescent lighting unit 
for commercial and industrial ap- 
olications has been announced. 
‘Known as the Wakefield Symmetric, 
ithe luminaire is designed for two, 
four or eight 40-watt, rapid-start 
fluorescent lamps. Available in 4- 
or 8-ft length fixtures, the 4-ft 
Symmetrics are available in either 
- or 4-lamp designs, while the 8- 
ft units are built for either four 
or eight lamps. The 8-ft units are 
‘basically two 4-ft units mounted 
‘in tandem. The plastic diffuser is 
4 in. thick and is easily removable. 
Over-all body depth on the 2-lamp 
: width unit is 3% in. while depth for 
‘the 4-lamp width is 4% in. It is 
designed for either close-ceiling or 
‘stem mounting. 

Wakefield Lighting Div., Wake- 
field Corp., Vermillion, Ohio 


nit 


JOIN 
THE 
CIRCLE 


OF CONTRACTORS 
WHO DEMAND 
ONLY THE BEST! 


You can’t argue with successful 
contractors any more than you 
can argue with success. When 
a contractor tells you Circle F 
is his one best single source 

for all residential, commercial 
and industrial wiring devices, 
you can bet your bottom dollar 
he’s successful. And you can 
bet he’s paying bottom dollar, 
too. Join the circle of success, 
insist on Circle F. 


king and positive grounding are essenti 
wnecis: Circle F's ““*Clrclok’ Grounding de Ss are ideal, 


CLE F MFG. co. TRENTON, N. 
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W s Ad 
Hi-RED. 


PLASTIC EXPANDING 


SCREW ANCHORS 


ONLY 


5! PER ‘ 
MOUNTING 


(Drill, anchor 
and screw) 


*K-6 KIT 


SAVE UP TO 70% 
USE IN ANY MATERIAL YOU CAN 
DRILL: CONCRETE, STONE, CIN- 
DER BLOCK, BRICK, MORTAR, 
TILE, ETC. 


MILLIONS IN USE! 


(A REAL JOB-PROVEN ANCHOR) 


@ Anchor costs less. 


@ Costs less to install 
—takes smaller hole 
-+. ho tamping. 


®@ Terrific holding pow- 
er (P.T.L. ratings up 
to 4,180 Ibs.) 


®@ Sizes up to 2” lag 
screw. 


BUY ’EM IN BULK 
OR KITS! 


FREE 
SAMPLES 


SEND ‘‘Hi-RED’’ SAMPLES 


NAM 
FIRM. 
STREET. 
CITY. 


TRADE MARK REG 


“Hi-eRED'' anchors 
may be cut as need- 
ed for short screws 


- - and used in 
tandem with long 
screws. 


STATE 


HOLUB INDUSTRIES, Inc. 


442 ELM ST. © SYCAMORE, ILL. 
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(26) 


Lighting 


A new wall bracket, called “‘Delta 
7,” is for lighting outdoor and in- 
door areas to insure safety and pro- 
tection of industrial, institutional 
and commercial buildings. Up to 
200 watts providing widespread 
light distribution will illuminate 
entrances, walkways, driveways, 
loading platforms, airplane aprons, 
railroad stations, parking areas and 
other locations in and adjacent to 
buildings. Installation to cast alu- 
minum junction box is by means of 
patented center lock-up. “Folio 
62-5” is available. 

McPhilben Mfg. Co., Inc., 1329 
Willoughby Ave., Brooklyn 37, N. Y. 


(27) 


A new line of 4-in. square outlet 
and device boxes with metal tabs 
to accommodate #?-in. and 1-in. 
plasterboard in 2-in. solid partition 
wall construction has been intro- 
duced. Boxes are an addition to 
existing line for 38-in. and 3-in. 
plasterboard. Light gage metal tabs 
are welded to two sides of boxes. 
Metal tab prongs are bent outward 
at 90° angles from box to embrace 
various thicknesses of plasterboard. 
The line consists of Cat. No. 52141- 
ED-+ regular type box and Cat. 
1-14-ED-3 thru-wall box. Boxes 
are {-in. deep with standard 3-in. 
knockout arrangement. 

Steel City Electric Co., 1207 
Columbus Ave., Pittsburgh 33, Pa. 


Boxes 


Intercom System 


(28) 


A new, transistorized, multi-sta- 
tion intercom system for interoffice 
communication has been introduced. 
Bogen TIX intercom series features 
an “Auto Respond” switch which 
makes it possible for a called sta- 
tion to reply without operating a 
station selector or talk-listen switch 
or knowing the calling station’s lo- 
cation. TIX is a low-voltage inter- 
com system which operates on one 
single 117-volt ac power supply. 
It also includes a “Record-A-Call” 
feature which automatically noti- 
fies a master that another master 


: 
| 


Installation Economy with Time-Say) 
“SIZE-MARKED 


MINERALLA 


“Minny-Twist” 


TRADEMARK 


and 


Standard Bolt Ty oy 
Conduit Hange 


Convenient 
Slot for 


Screwdriver oc 


Quarter] 
Turn 


Standard ¢ 
Bolt 

Type 
Hanger 


MINERALLAC“’MINNY-TWIST” CONDUIT HANGE} 
““Minny-Twist” is this years new addition | 
the ever-growing line of Minerallac Cable at 
Conduit Supports. Installs in 3 easy steps} 
(1.) Install hanger with screw or bolt.—( 


MINERALLAC STANDARD CONDUIT HANGER 
This is the original Minerallac Conduit Hang 
. tried, tested and proven for over on 


quarter of a century in millions of electrical i 
stallations. Minerallac Standard Conduit Hani 
ers are available in a complete range of siz 
from ¥4" Thin-Wall to 4” Rigid. 


COHCHHHHHOHHHOHHHEHOHETOHOCOR OH OOOEEOEZES 


Exclusive Feature! 


Each Minerallac fitting is ‘““SIZE-MARKED’. All are 
clearly and individually stamped with its exact size for 
immediate identification and quick and easy handling. 
Ends time-consuming guess- 
work and costly mismatches in 
the stock room and on the job. 


WHEN IT'S A) 
“S1ZE-MARKED” d 


YOU CAN 
BE SURE! 


COSOCHHO SOOO HEE ESEDEEEEOO SOLE EO EEO OE EES 


Poeeeeseeoeoeosooseeessesvenseee 


Order from Your Electrical Wholesaler 
LITERATURE OR SAMPLE ON REQUEST 


MINERALLAC C4 COMPAN' 


ESTABLISHED 1894 
25 N. PEORIA STREET CHICAGO 7, ILLINOI: 


Ss 
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tishes to converse. TIX is available 
two models, the TIX-11 master 
ation for operation with up to ten 
her stations and TIX-24 master 
or operation with up to 23 other 
{! aasters or remotes. Two types of 
; }emote stations are available. RIX-1 
an initiate a call to one master sta- 
ion. RIX-6 can initiate a call se- 
ectivity to any one of six masters. 
Bogen-Presto Division of The 
Siegler Corp., Paramus, N. J. 


enerator Units (29) 


New “no-break” generator units 
hre available for industry. Unit 
provides 100% continuous power to 
ritical loads when commercial 
power fails. Unit is comprised of 
Nordberg power chief engine, 
statically excited 


duty magnetic clutch. In the event 
of a power failure or a drop in volt- 
age, the motor is automatically dis- 
connected from the line, energizing 
the magnetic clutch which connects 
the flywheel to the engine crank- 
shaft. Sets are available in 5 kw 
to 25 kw capacities. 

: Automatic Power, Inc., 205 
%} Hutcheson, Houston 3, Texas 


Duct Heater (30) 


A new supplementary duct 
heater which provides additional 
heat generation for heat pump 
units by direct attachment to duct- 
work has been announced. It goes 
into new or existing ductwork with- 
out any dismantling of ductwork. 
Fail-safe type safety thermostat 
prevents overheating and elimi- 
nates any danger of fire. Heater’s 
master package consists of a 5-kw 
heater element mounted on its 
bracket, complete with externally 
mounted low-voltage transformer, 
control relay, contactor, safety ther- 
mostat and terminal board all as- 
sembled in an electrical enclosure 
for field installation. Heater may 
be installed on any duct measuring 
16 by 12 in. or larger. 

Typhoon Heat Pump Div., Hupp 
Corp., Tampa, Fla. 


© You'll like the “jig time’ installation of a Porcelain 
Products mast kit. Each element in every kit, from 
the clamp-on entrance cap to the slip-fit offset 
reducer, speeds the job of putting up a service 
mast. The new boltless flash-plate in the 2075 
kit as illustrated above supports the mast at roof- 
line and eliminates blocking between the rafters. 


AND NOW. ..the newest timesaver...in the 2085 
kit is a split-clamp hanger with sideways adjust- 
ment. The ‘““Adjusto-clamp” permits you to straight- 
en mast after. installation, or align mast with 
meter socket. It’s the only adjustable clamp on the 
market. Included as standard items in all 2085 
kits and available separately for 2’’ or 242” pipe. 
Specify Cat. No. 7542 for 2”, 7543 for 212” pipe. 


PORCELAIN PRODUCTS CO. 


225 N. PATTERSON ST. CAREY, OHIO 
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when light is needed quickly... 
install a.c. “‘PRESSWITCH”’ with lighted button 


A tiny, subminiature, neon bulb in the button glows when 
the switch is off. Units are available in 15 and 20 ampere, 
120 volt ratings in single pole, 3-way and 4-way types... 
also in 277 volt on special order. 


As a pilot light, ‘‘Presswitch” is supplied in 15 and 20 
ampere, 120 volt ratings, single pole only. Here, red button 
glows whenever switch is on. 


No special wiring involved—costs 
pennies a year to operate. Write for 
complete A. C. Switch brochure. 


pressSwitch: 


WITH LIGHTED BUTTON 


_ Cat. No. 1257-1 15 amperes, 120 volts A. C. 
single pole with feed-thru terminal 


HARVEY 


HUBBELL 


INCORPORATED 
Bridgeport 2 Connecticut 


“Prasswitch”’ is a trade mark of Harvey Hubbell, Inc, 


Loudspeaker System 


A new underwater loudspeakes 
system permits swimming classes} 


water ballet troupes, and others e | 
gaged in synchronizing swimminj} 


hotels, motels, cabana and country] 
clubs, or residential installations 
The fully-submersible speaker sys 
tem is part of a complete UL-listed 
line of equipment designed spe 
cifically for underwater use. 

Stonco Electric Products Co., 334) 
Monroe Ave., Kenilworth, N. J. 


Trencher (32) 


A new type lawn trencher, spe-+ 
cifically made for installation of gas 
and electric lawn lights and law 
sprinkler systems, has been intro- 
duced. It weighs 180 Ibs and wil 
cut a trench 13 in. to 3 in. wide 
and up to 24 in. in depth. | 
Modern Products, Inc., Exeter,) 
Neb. | 


Power’ Plant (33) ) 


New 110-volt, 60-cycle, ac, con- 
tinuous-duty portable power plant 
handles lighting loads up to 1000: 
watts, powers hand tools with up| 
to 10-amp rating. It is recom- 
mended for construction sites, 
trailers, campers, homes, standby 
or emergency needs. Rotary field 
generator has glass-insulated wind- 
ings and transistor excitation. Two, 
2-wire receptacles with ground are 
provided. 

Dayton Electric Mfg. Co., 126 
South Oakley Blvd., Chicago 12, Til. 


Substations (34) 


A new line of secondary unit 
substations has been introduced. 
Using the CPR (Customer Pre- 
ferred Rating) trademark, the line 
offers combinations of standard 
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jneet about 85% of requirements 
Ja the 500-1500 kva range. CPR 
bstations provide a completely 
Hectrically and mechanically co- 
dinated assembly, from incoming 
fine section to outgoing terminals, 
oilesigned for easy installation. The 
A SPR line offers substations for in- 
‘homing voltages of 4.16, 12.0, 13.2 
‘pr 13.8 kv. Ventilated dry-type 
‘ipransformers rated at 500, 750, 
#000 or 1500 kva without fan, or 
1750/1000, 1000/1333 or 1500/2000 
i <va with fan, may be obtained. Sec- 
omndaries may be 480 delta or 480Y 
jae all ratings and 208Y at ratings 
wap to 1000 kva. Feeder breakers 
‘qjcome in frames of three 1600-amp 
tigunits or four 600-amp breakers. 
tii) I-T-E Circutt Breaker Co., Phila- 


Connectors (35) 


| A new series of large size liquid 
ktite connectors has been added to 
wWethis line. Fittings which formerly 
ranged from 8 in. through 2 in., 
iMstraight connectors are now avail- 
able in 23-, 3- and 4-in. sizes. They 
seal out all synthetic coolants, 
detergents, oil and other types of 
j liquids used in industry. Fittings 
‘will not pull out under severe types 
I! of stress and are completely reus- 
able. 

Electrical Fittings Corp., 128 
Smith St., HE. Farmingdale, N. Y. 


Electric Generator (36) 

A new electric generator that can 
be carried in a truck or car for in- 
stant use anywhere is available. 
2250 watts of 110-volt ac provides 
a surplus of power for lights, elec- 
trical equipment and power tools. 
This 94-lb generator Mark II, is 
designed to be carried to the job. 
It has permanent ceramic magnets. 
A starter kit is available when us- 
ing this unit as a standby source 
during a power failure. 

Hearth Industries, 209 Brooklyn 
Ave., Wellsville, N. Y. 
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Any single or ganged metallic switch- 
plate can be fitted with Hubbell’s Lock- 
ing Cover for toggle switches. Simply 
remove and discard two screws, but 
leave plate in place. 


3 


Swing heavy drawn brass cover down 
until it snaps over lip of attachment, 
hiding screws. Tamper-proof hinge 
pin is recessed and concealed. It can- 
not be knocked out to remove cover. 


Wherever there’s a reason for 
preventing the unauthorized op- 
eration of switches, there’s a rea- 
son for Hubbell’s easy-to-install 
Locking Cover Attachment. 


Equipped with a Yale lock, this 
rugged device is being bought in 
quantity by hospitals, corrective 
institutions, schools, and busi- 
ness organizations... despite 
the fact that it has never been 
advertised. A brief newspaper 


Place the opening in the back of the 
locking cover attachment over the 
switch handle. Fasten it through the 
switchplate screwholes with two steel 
screws provided with it. 


4 

Yale tumbler lock prevents access to 
switch handle and screws. Locks avail- 
able for individual or master keying. 
Cover comes in brushed brass, brushed 
chrome, etc. No rewiring is necessary. 


article about it flooded us with 
over 1,000 inquiries from archi- 
tects, product designers, builders, 
institutions, and safety officials. 


There’s nothing else like the 
Hubbell® Locking Cover on the 
market, and it comes as near to 
selling itself as any product we’ve 
ever developed. If you are a Hub- 
bell distributor and are not push- 
ing it now, Catalog Page 127-K 
can be your key to easy sales. 


PRISONS HOSPITALS 


oe 


a: 


HUBBELL * 
INCORPORATED 
Bridgeport 2 
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WORKSHOPS DISPENSING MACHINES 


“HARVEY 


Connecticut 
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introducing... 


SWITCHSTAT 


ELECTRIC HEAT THERMOSTAT 


combines temperature control with 
interchangeable wiring devices! 


For bathrooms, kitchens, recreation rooms, and any place you 
need a room thermostat combined in one mounting with inter- 
changeable switches or other devices . . . use the all-new Penn 
Switchstat. 

Simple to install and easy to wire, Switchstat is beautifully 
designed to harmonize with any room decor. It offers more con- 
venience than any other electric heat thermostat. You can 
easily install one, two or three wall switches . . . pilot light 
. . . convenience outlet . . . or any other combination of inter- 
changeable wiring devices all in one attractive unit. Try it on, 


your next job, you’ll discover Switchstat’s many advantages. 
Ask your wholesaler or write to Penn. 


PENN CONTROLS, UNC. aes, wien 


EXPORT DIVISION: 27 E. 38th ST., NEW YORK, N.Y. 


AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, 
APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 


Lighting Fixtures 


The “Wall-Thru” fixture is 
signed for lighting adjacent roo 
simultaneously, through walls 


hotels, offices, commercial buil| 
ings and institutions. In re 
dences, fixture may be used to pri 
vide combined hallway and clos 
lighting or kitchen and dining aré 
lighting. Finishes include chro 
brass, copper, aluminum an 
painted eggshell. Dimensions 
fixture housing are 72 in. by 7% i 
by 4 in. A variation of the “Wa 
Thin” is the ‘“Aisle-Lite,” a r 
cessed unit engineered for any lov 
intensity step, aisle, or night-ligit 
installation. It is available in sa 
finishes, and over-all size is 7? ix 
by 4% in. by 3% in. 

Markstone Mfg. Co., 1531 
Kingsbury St., Chicago 22, Ill. 


Personnel Boom (38) 


New model PBHE personne 
boom is equipped with its own 9 
hp air cooled engine and fully hy) 
draulic drive with electric solenoi 
control. A combination starte 
generator and battery are separate 
from the truck electrical ie 
Booms are available in platform! 
to-ground heights of 24, 28, 32 and 
36 ft. Booms are elevated by a hy: 
draulic cylinder from 16° below 
horizontal to 70° above horizontal, 
They rotate 360° continuously. 

Utility Body Co., 1530 Wood St. 
Oakland 7, Calif. 


| 
3 


Voltage Regulator (39) 


A new ac line voltage regulator 
has been introduced which provides 
stepless voltage control for power 
loads up to 60 kva, single phase, 
and 180 kva, 3-phase. It is designed 
for industrial application. Regu- 
lator is basically a tapped trans- 
former with an automatic switch- 
ing arrangement to adjust the tap 
voltage. Load voltage is held con- 
stant by a monitoring system that 
senses small changes in the ontput 
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jitage. Regulator is available in 
models, two are portable, with 
pwer outputs from 500 va to 60 
‘Ya (single phase, standard 120, 
of0 or 480 volts). Three single 
jhase units can be connected 3 
‘dhase. Bulletin 22B01 is available. 
3 Acme Electric Corp., Cuba, N. Y. 


“ | ghted Ceiling System (40) 


‘A new lighted ceiling system, 
iown as Infiniflex, has been intro- 
‘ced. It uses a new Torsion-Ease 
inge device which permits each 
anel to swing down for cleaning 
c relamping. Also uses noncom- 
lustible metals and self-extinguish- 
‘ag plastics. While supported by a 
-bar grid, panels, having con- 
ealed joints, attach to bottom of 
'-bar, totally obscuring grid from 
ll angles of view. 
| Integrated Ceilings & Grille- 
sorks, Inc., 11766 West Pico Blvd., 
Los Angeles 64, Calif. 


static Inverter (41) 


A new static inverter for operat- 
‘ng standard fluorescent lamps 


een developed. The inverter 
replaces present battery operated in- 
sandescent emergency lighting sys- 
tems by using new or existing fluo- 
rescent lamps, ballasts and fixtures. 
Inverter produces 115 volts, single 
inhase 60 cycle, ac power for oper- 
ating 1500 watts of standard 60 cy- 
(jele lamps and their ballasts. The 
-linverter’s size, 31 in. by 31 in. by 
'94 in., and natural convection cool- 
Ling will allow it to be wall installed 
‘tor surface mounted. Hermetically 
sealed silicon controlled rectifiers 
jpare contained in the inverter sec- 
} tion. ; 
| General Electric Co., Schenectady 
5 N.Y: 


} Intercom System (42) 


A dial-type loud speaking inter- 
communication system has been in- 
troduced. Called the LS Series Tele- 
com, the system features compact 
| dial-selection speaker-receiver units, 

a fully automatic private switch- 
| board, and simple wiring. Unit 
| permits four simultaneous conver- 
| sations and 23 lines. Each line 
|} accommodates one master intercom 
| station. Any number of extensions 
| can be installed with each master 
| station. Size is 7 in. wide by 64 
_ in. high and 7 in. deep. 

Webster Electric Co., Racine, 


| Wis. 


Quickly installed...a snap to service! 


100 WATT 
FIXTURE 


< 


Combination 
junction box 
has 4 holes and 


3 plugs as standard. 


fidalet % 


MANUFACTURING COMPANY 
14300 Lorain Avenue 


Cleveland 11, Ohio 


Ee * : 
i 
H 
| 
VA 0 R | 
4 
i 
“ 


*UL-listed-fixtures enclosed and gasketed. 


Adalet VT fixtures give you the rugged- 
ness and corrosion resistance of cast — 
aluminum construction. I 

" 


Installation — is easier with Adalet mul- | 
tiple tapped 4-way hub boxes. 


Service — is a snap with the no-thread || 
“twist-lift” bayonet-lock guard. 


Globes — A choice of 7 colors in standard 
glass; 3 in heat resisting. Available for i 
wall, pendant and outlet box mounting; — 
100 to 500 watt sizes. 
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Does 
emotional 
advertising 
influence you? 


In advertising some consumer products — 
where there’s little difference between one 
brand and another — emotional appeals may 
be most effective. But when it comes to in- 
dustrial fire alarm systems, the differences 
are so great that facts are more convincing. 
Take these for example. 

Fact No. 1 — Municipalities carefully in- 
vestigate the various types of fire alarm 
systems before they make a choice. They 
want assurance that the system will be 
efficient, reliable and economical. 

Fact No. 2—The overwhelming majority 
of communities that have fire alarm systems 
have chosen Gamewell. Take a look the next 
time you pass one of those familiar red 
boxes on the street. Chances are you'll see 
the name Gamewell. 

Doesn't it seem logical that the reasons 
Gamewell fire alarm systems have been se- 
lected by an overwhelming majority of mu- 
nicipalities hold true for industrial systems, 
too? Gamewell Flexalarm Systems for in- 
dustry are the products of our more than 100 
years of experience in providing fire protec- 
tion. They offer completely automatic fire 
detection and alarm sounding, plus inter- 
connection with other services — such as 
sprinklers. 

Get all the facts about Flexalarm Systems, 
Write The Gamewell Company, Dept. 1408, 
Newton Upper Falls 64, Mass. A Subsidiary 
of E. W. Bliss Company. 


LOCAL ALARM 


amewell 


FIRST...WHEN SECONDS COUNT 


(43) 


Fluorescent Fixture 


A new surface-mounted commer- 
cial fluorescent fixture has been in- 
troduced. The “Slenderline,” 34-in. 
deep, has sculptured illuminated 
metal sides to blend it into the ceil- 
ing. It is furnished in two widths, 
152 in. or 252 in. and in 2-, 4- or 
6-lamp rapid start. A hinged dif- 
fuser frame swings down from 
either side or may be completely re- 
moved for relamping. Brochure is 
available. 

Solar Light Manufacturing Co., 
19390 N. Mannheim Rd., Melrose 
Park, fil. 


Air Curtain Fan (44) 
The B15RF refrigeration door 
air curtain fan provides an invis- 
ible, thin wall of high velocity air 
that prevents the escape of cool 
air and entry of warm air. Fan 
fits any door opening with a simple, 
surface operation, requiring no 
structural changes. Air volume and 
direction can be adjusted with ex- 
ternal controls. Fan is available 
with direct-connected 115 volts, 
one-phase or 220/440 volts, 3-phase 
motor. It can be manually con- 
trolled to operate when refrigera- 
tor room door is open or automati- 
cally controlled by use of a standard 
jam-type switch installed in door 
frame. One unit protects door open- 
ings up to 5-ft widths. For wider 
doors, two or more units may be 
used. Bulletin DB1-205 is available. 
Ilg Electric Ventilating Co., 2850 
N. Pulaski Road, Chicago 41, Iil. 


(45) 


Fusematic molded-case circuit 
breakers designed to afford safety 
and protection in systems where 
fault current may reach 100,000 
symmetrical rms amperes. Avail- 
able in ratings of 15 to 600 amps, 
2- or 8-pole at 600 volts ac or 250 
volts dc, the breakers feature a 
common-trip bar located adjacent 
to current limiters which ensures 
all breaker poles are automatically 
tripped if any of limiters function, 
if limiter housing is removed, or if 
an individual fuse is omitted from 


Circuit Breakers 


Vi PES Tere ae ne R Meee ioe Te ON ie ol A “a 


housing. Fusematic circuit bre 
ers combine and coordinate all 
vantages of Type AB molded ct 
breakers and Econolim cuney 
limiting fuses to provide three- . 
protection for systems. : | 
Federal Pacific Electric Co.,| 
Paris St., Newark, N. J. | 


Switches (4 


A twin 3-way wall switch fo} 
single outlet box has been int 
duced. Feathertouch twin | 
switch can be installed in a sing 
gang outlet box and operates in i 
normal vertical position. It is ave 
able with either two-way action ¢ 
cuitry or two single-pole switchi} 
and is installed together with} 
standard size 44-in. by 2#-in. 
plate. For operation at 120 vol] 
the switch is rated at 15 amps. | 

H. J. Theiler Corp., Whitinsvil} 
Mass. 


(4) 


Intercom System 


Wireless and fully transistorize 
the new Model FW-40 2-station s 
tem plugs into ac outlets. Cabin CF 
are formed of high impact styrer 
compound. It is offered in syste 
of 2, 6 and 12 stations. The 2-st 
tion model may be expanded by ade 
ing additional single station uni 
to the system so long as they ma 
all be plugged into ac lines. 

Fanon Electronic Industries 


Inc., 489 Frelinghuysen Ave., Ne 
OnE LAR Neale | 


(48: 


New D-Series corridor fixture: 
use prismatic principle for corrido) 
lighting. In both the 1- and 2-ligh 
D-Series fixtures light is distrib 
uted evenly and adequately on botl 
vertical and horizontal planes. Enc 
pieces and center supports of the 
Series are die-cast and the pris: 
matic, clear polystyrene lens is 
firmly attached. D-Series comes ir 
4- and 8-ft lengths. The 1-light is 
4g in. deep, the 2-light is 62 in. deep. 
Both occupy 4 in. on the ceiling, 

Curtis-Electro Lighting, Inc. 
1536 S. Paulina St., Chicago 8, Jil, 


Corridor Fixtures 
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(49) 


\jA complete line of compact 
gated exit units, known as Path- 
; wider, has been introduced. The 
jyle combines unique circuitry with 
solid-state electronic device to de- 
wer guaranteed burning life of 
000 hours for the four lamps 
uminating each sign. Signs em- 
joy T-watt filament lamps which 
, pe operated at reduced voltage. 
yjathfinder units are available for 
x different mountings with a 
loice of red or green letters or 
ackground. All basic signs, except 
Bcessed, measure 13 in. by 9 in. 
| yerall with a thickness of less than 
; ‘in, at top tapering to just over 1 
th. at bottom. Literature is avail- 
e. 

The Miller Co., Meriden, Conn. 


1 


(50) 


New single- and 3-phase dry- 
e transformers, Types EP, EPT, 
)T-3 and DS-3, from 3 to 500 kva 
re available. They are for indoor 
jjastallations such as institutions, 
yjommercial buildings and indus- 
rial plants where concentrations 
f people are present. Type EP 
ransformers can be installed any- 
<where, in any position—on floor, 
llvall or ceiling. Types DS-3 and 
-DT-3 are for floor, platform or 
Heiling mounting. Application of 
‘filicones and sealed insulation sys- 
Jems prevents arc-over and track- 
ng caused by excessive dust and 
humidity. 

Westinghouse Electric Corp., 
?. O. Box 2099, Pittsburgh 30, Pa. 


12 


if 
iintercoms 


(51) 


| A new series of transistorized in- 
‘-ercoms for office, factory or home 
ise has been introduced. “Series 
Hp? intercoms, are designed for un- 
‘restricted communication between 
aster station, between single 
master and multiple remote sta- 
tions or between masters and re- 
Jmotes intermixed in any combina- 
lItion. The TIA-6 is a_ 6-station 
‘master with volume control, press; 
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to-talk bar and 7-position selector, 
including an “all-call” position to 
signal all remotes and a “mute” 
position to attenuate background 
noise from remotes. Similar fea- 
tures are found on the TIA-12 
master station designed for oper- 
ation with 11 other stations. 
Bogen Communications  Div., 
Lear Siegler, Inc., Paramus, N. J. 


(52) 


A newly developed power trans- 
mission cable trimmer which will 
accommodate 85 sizes of ACSR ca- 
ble has been announced. Designated 
the RIDGID No. 87 ACSR cable 
tirmmer, tool is designed for re- 
moval of aluminum strands of cable 
prior to splicing operations. Capac- 
ity of tool is from 8 to 1,780,000 
circular mils. Twelve stock bushings 
are available within the 336,400 
through 954,000 mils range. Other 
sizes within the over-all range of 8 
through 1,780,000 mils range can 
be supplied on request. Bushing 
holder, which consists of two hinged 
halves that are tightened onto the 
cable using a wing nut, prevents 
unravelling of outer strands. 

The Ridge Tool Co., 400 Clark St., 
Elyria, Ohio 


Cable Trimmer 


(53) 


Electric Saw 


A new portable electric hack saw 
with a built-in vise has been an- 
nounced. It combines a reciprocat- 
ing-type saw with a wrap-around, 
chain-tightening vise which can be 
adjusted to hold bar stock, pipe and 
other materials from 3-in. to 5-in. 
dia. It is known as Model 702 Re- 
cipro saw and can operate at two 
speeds—1,000 or 1,400 strokes per 
minute. Blade is mounted off-center 
for cutting close to walls and cor- 
ners, and is reversible for cutting 
upwards as well as down. An aux- 
iliary handle on top adjusts to three 
different positions for either left- 
or right-handed operation or it may 
be removed entirely for working in 
confined areas. 

Skil Corp., 5033 Elston Ave., Chi- 
cago 380, Ill. 


You're 
On Eo 
OL Tie 
JOD 
with 


BAKER 
SCAFFOLDS 


- REGARDLESS 


... if your job calls for off-the-floor work 
. .. there’s a Baker Scaffold to fit your 
need. 


Baker now offers three types of trans- 
portable scaffolds to keep pace with the 
job. 


'BAKER SCAFFOLD 


| —the original, transportable 
i scaffold for quick, easy 
maintenance at nominal 
| heights. 


BAKER MODEL"'K"’! : 
SCAFFOLD i 


—for larger work 
platform area. 


So 


BAKER TELE-SCAF 


(formerly Atlas Hi-Lift)—a tele- 
scoping scaffold for those spe- 
cial jobs that require frequent 
attention or special equipment. 

Baker Scaffolds are designed 
for getting off-the-floor work 
done faster—pay their way 
many times in labor time saved. 


Also, there are many acces- 
sories for Baker Scaffolds to 
make your particular job even 
easier. Why not get full facts 
now. 


Write today for complete data on the Baker Scaffolds. 


BAKER 
SCAFFOLDS 


DESIGNED for PORTABILITY * BUILT for DURABILITY 


BAKER-ROOS, INC. 
P. O. Box 892, Dept. 623 Indianapolis 6, Ind. 


DISTRIBUTORS IN PRINCIPAL CITIES 
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This bus costs 
half as much 
as copper 


It’s aluminum, of course, It weighs less than half as much as copper (for equivalent 
capacity). It’s easy to bend, form, drill, cut, punch and weld. And bolted joints 
of aluminum to aluminum or aluminum to copper are easily made with standard 
procedures. © It’s corrosion resistant, too... even in highly contaminated atmos- 
pheres such as exist in or near chemical and other industrial plants and in sea coast 
locations. O Before you expand or modernize your capacity, get all the facts about 
Alcoa aluminum bus conductor. We supply it in a wide variety of shapes and sizes 
for all applications. Just call or write your Rome-Alcoa representative or Rome 
Cable Division of Alcoa, Dept. 7-92, Rome, New York. 


ALCOA 
ROME CABLE 


DAIrEV. |) eSienta Oman 


Instrument 


New “goose-neck” version of 
Photo-Tachometer gets around 
over obstacles, to measure speeds: 
inaccessible moving parts, in d 
gerous and sometimes out-of-sig 
locations. This “Snorkel” tachonj 
ter permits one to be as far as) 
ft away with direct reading indic 
ing unit when making a measuj 
ment. The range is 0 to 12,000 rp 
Base of the Snorkel extension FE 
an Alnico magnet for attachm 
to any ferrous metal surface. Fé 
ible shaft allows positive and fix 
aim of photocell and light bea 
Instrument operates on its "| 
transistorized power-pack. It is q 
erated by pressing button aba 
the scale and reading speed direc? 
in rpm. Bulletin is available. | 

James G. Biddle Co., 1316 A 
St., Philadelphia 7, Pa. 


Circuit Breakers (5. 


In response to increased use 
larger 8-phase air conditioners 
homes and other occupancies, FF 
has developed 240-volt 50- and 
amp 38-pole Type NA delta cire 
breakers which fit into single-pha 
Stab-lok panels and provide prot 
tion for these circuits. Cat. 
L3P50 and L3P70 are designed | 
stab into two panel busses and 
ceive line connection of third pha: 
at solderless terminal on gutter sid 
of device. Units are suitable for ¢ 
3-phase LV systems and are fu) 
nished with a hasp to permit lock 
ing of circuit in “off” position. 

Federal Pacific Electric Co., 
Paris St., Newark, N. J. 


| 
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Communications System (56 


Two communications systems fc 
nursing homes and senior citize 
retirement centers have been ar 
nounced. One system is manual aa 
the other is automatic. Both Sys 
tems provide closer patient-nurs 
contact or staff-resident contac 
communications, staff intercon 
critical bedside monitoring, paging 
and facilities for emergency secu} 
ity and evacuation—alert signs 
and voice directions. With the d« 
luxe automatic system, the room 
to be monitored are preselected o 
an associated annunciator pane 
The master station is set and a 
monitoring is done individually an 
automatically with each room on 
pre-determined time cycle. 

DuKane Corp., St. Charles, Ill, 
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y orescent Lighting (57) 
mt 
, A fluorescent lighting device com- 
i) poing oil-finished woods with en- 
i neered performance and prismatic 


as diffusers for light control, has 
en announced. Called the Madera, 
yj May be surface or stem mounted, 
, {dividually or in rows. Unit is ideal 
\7z Store, office, bank, or residential 
\|eas. To coordinate with this fix- 
e is a companion wall unit with 
atching construction, perform- 
nee, design; for use in corridors, 
ounted on walls, or close to ceil- 
ig, or individually over hospital 
ods, desks, merchandise displays, 
astaurant booths, couches and 
i cher areas. Literature is available. 
'Silvray Lighting, Inc., 100 W. 
fain St., Bound Brook, N. J. 


1 otoelectric Set (58) 


if Beam-O-Lite is a ready-wired 
‘photoelectric set, available with 
\fither a counter or an alarm. It is 
ijlesigned especially for rough, in- 
strial service. It can be used to 
4;ount anything or signal an alarm 
when the beam of light is inter- 
;pupted or established. Condulet- 
avype housing is employed for both 
she exciter lamp and photoelectric 
receiver. Both units are protected 
against water spray, oil and dirt 
and can be operated indoors and 
outdoors. Since receiver unit in- 
sludes control relay, cables can be 
extended any length desired. 

4 Strandberg Engineering Labora- 
Mories, Inc., 1001 South Elm St., 
Greensboro, N. C. 

i) 
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‘Intercom System (59) 


+ A completely transistorized inter- 


» 


com system, Protecto-Com, is de- 
iisigned for industrial as well as 
residential use. The entire system 
itis powered by a door chime trans- 
former. It incorporates a door 
4} answering service from an indoor 
station with room-to-room com- 
4 munication at all times. It includes 
| transistor amplifier, indoor station, 
} outdoor or outer office station, 50 
\ ft of 8-conductor cable and 50 ft 
_ of 2-conductor cable. 

Progress Webster Corp., Roches- 
erer 21, N. Y. 
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VAP-OIL-TITE CONNECTORS 


@ for use with liquid-tight flexible, metallic conduit 


@ absolute water and oil-tight seal — vapor, 
dust, grit can't penetrate 


LARGE SIZES—212”, 3”, 4” 
Straight style only. Double 


F 4 O-ring neoprene seals pre- 
STANDARD SIZES — %” to 2 vent foreign matter penetra- 
Available in 3 styles — straight, 90° tion—nothing can get 
angle and 45° angle. U.L. and J.I.C. through! Extra long skirt 
approved. Fit both EF and UA conduit. prevents damage to conduit. 
Seven sizes for each style from %” to Three sizes, 242”, 3” and 
2” conveniently packaged in lots of 5 4” packaged individually — 
to 100, or by carton...priced right! at the right price! 
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lata SD, 


EASIEST TO APPLY-- NEVER PULL APART 

The only completely reusable connectors for OEM, replacement 
and maintenance, and machinery applications where a positive 
seal against water and oil is a must! 
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! IDEAL INDUSTRIES, Inc. 


1041-1 Park Ave., Sycamore, Ill. 


WANT | 
DETAILS? Send Vap-Oil-Tite Catalog data | 
>... send Soe 
* coupon Da a a ; 

Company__—___—__——————— 
: (Mitr eee eS ee ee ee 
! City. iy Soe a ea) Site 
_ , SEPTEMBER, 1962 169 


170 


+ KILLARK SWITCH RACKS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 
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"Are they* bs 
‘delivered ready to/ 


4 


~ install?" 
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This rack is 20 feet long, 714 feet high, and weighs 8700 
pounds. Side one, shown here, contains 18 combination 
starters, with wiring through 4 raceways. Main terminal 
blocks are placed in a junction box. Side two (in back) 
contains 17 combination starters with terminal box and 
4 raceways. Galvanized steel mounting frame is painted 
with two coats of zinc-rich paint. Built in accordance with 


N.E.C. Code, Article 500, governing Class 1, Group D,, 
Division 1, hazardous areas. 


MANUFACTURING 
COMPANY 
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ELECTRic 


Side one of this double-faced rack contains 8 
combination starters with 2 main raceways and 
one main terminal box. The back side contains 
similar equipment. Total estimated weight 4,952 


This double-faced rack contains 10 size 2 com 
bination starters, 2 main raceways and one 
main terminal box on each side. Weight 4,828 
pounds, height 7/10”. 


pounds. Length 15’, height 7/10”. 
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"You bet they are! 
! Designed, assembled, wired, | 
sealed, shipped. Ready to 
= hook up to power." 
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Killark’s Bob Grimm, Assistant Sales Manager, is shown 
on the opposite page, by one of four (front-back) switch 
racks recently built for a Texas oil refinery. Two others are 
illustrated above. 

All-aluminum control centers are custom-designed by 
Killark engineers from the broad selection of Killark en- 
closures: motor starters, disconnect switches, circuit breakers, 
panel boards. 

Killark switch racks offer several really big advantages. 
Because they’re aluminum, they’re lightweight, rust-proof, 
non-sparking. They’re versatile; you can specify them as 
large or small, as simple or complex as you require. ‘They can 
be built for indoor or outdoor location, for hazardous or non- 
hazardous environments. All boxes are ribbed for higher 
strength and faster heat dissipation, rectangular for more 
compact assembly, front-opening for easier access and servicing. 

Killark does practically all the work for you, from blue- 
prints to assembly to wiring to sealing to shipping. The racks 
arrive at your plant ready to hook up to your power. 

If you would like further information about Killark 
custom-assembled switch racks, drop us a line and we'll be 
happy to give you complete details. 


‘Les Sparks” 


Vandeventer and Easton Ave. St. Louis 13, Mo. 


\ Jn Canada: Killark Electric of Canada, Ltd., 421 Islington Ave. South, Toronto 18, Ont. 
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Cn 


NEW 


SAFE for 


e@ Crane Bridge and Monorail-Hoist 
Control Circuits. 


Power and Control Circuits on Low- 
tonnage Monorail Systems. 


@ Moving Power Take-off on Convey- 
orized Electrical Test Lines. 


@ Control of Power and Control Cir- 
cuits on Machine Tools. 


@ and other applications requiring a 
Multiple Conductor Moving Power 
Source. 


FEEDRAIL “60” — For low-tonnage 
hoists, cranes, portable tools, lighting, 
business machines, cutting and sewing 
room equipment, etc. Continuous rating 
—60 amperes. Intermittent rating—90 
amperes. Send for Bulletin No. 90. 


FEEDRAIL ‘100’ — For cranes and 
hoists, stackers, portable tools, produc- 
tion and test lines, machine tools, hangar 
doors, etc. Continuous rating—100 am- 
peres. Intermittent rating—150 amperes. 
Send for Bulletin No. 85. 


FEEDRAIL “HEAVY DUTY’’—for heavy 
duty cranes and hoists, large machine 
tools, conveyor assembly lines, etc. Con- 
tinuous ratings—225, 375 and 500 am- 
peres. Send for Bulletin No. 80. 


FEEDRAIL 


STEEL ENCLOSED 4 and 5-POLE 
ELECTRIFICATION SYSTEMS 


Feedrail® steel enclosed 4 and 5-pole Sys- 
tems are the modern, safe way of providing 
electrification where multiple conductors are 
required for moving or movable equipment. 

Designed primarily to counteract unsafe 
and exposed wiring methods on crane bridge 
and monorail-hoist control circuits, these 
Systems adapt themselves to many other uses 
in new plants or as replacement of hazardous 
equipment in existing plants. 

Fool-proof safety features have been in- 
corporated to protect operating and main- 
tenance personnel and plant equipment. 
You’ll find its long life, low maintenance and 
dependable service economy factors in plant 
operation. 

Completely standardized units, accurately 
and ruggedly constructed, are factory assem- 
bled for quick, easy installation. Just connect 
the units together to form runs of any re- 
quired length or curvature. Its compactness 
permits a variety of mounting possibilities. 
By means of parallel runs, any number of 
conductors can be obtained. 

Track sections are rated at 60 amperes per 
pole continuous service; trolleys at 15 am- 
peres per pole. For complete data send for 
Bulletin No. 95. 


e 


SOLD BY MORE THAN 1,000 ELECTRICAL DISTRIBUTORS FROM COAST TO COAST 


SPECIALLY 


QUALIFIED 


125 BARCLAY STREET @ 


REPRESENTATIVES UN 


FEEDRAIL CORPORATION 


Subsidiary of Russell & Stoll Company, Inc. 
NEW YORK 7,N.Y. 


PRINCIPAL Cities 


ay = "7 ; A ae oe ig. 


Catalogs 
Bulletins 


(60) STREET LIGHTING. 8-pa& 
Bulletin GEA-7689 describes ni 
luminaire and transformer asse# 
blies for residential undergrouy 
distribution systems. General Elf 
tric Co. 


(61) POLARIZING PANELS. 8-pal} 
Brochure OD-1071 entitled “Pola 


technical description of polaris} 
tion, recommended uses a) 
benefits of polarized light. Da 
Brite Lighting, Inc. | 


(62) BALLASTS. 32-page catall 
describes ballasts for fluoresce 


T 
1 


lamps for all indoor, and outdo 
commercial, industrial and res| 
dential applications. Univers 
Manufacturing Corp. 1] 


(63) CAPACITORS. Bulletin GE 
3558 describes 50- and 100-kva 
2400-volt units for underground i 
stallations for single and 3-phaj 
primary circuits, 60 cycles, 2.4 an 
higher kv, or 3-phase seconda 
network systems, 60 cycles. Ge? 
eral Electric Co. 


(64) FLOODLIGHTS to meet all lig 
ing needs are illustrated in 4-pag 
pamphlet including full line 
mercury vapor and quartz-iodin 
outdoor floodlights and the me: 
cury vapor indoor luminaire. Widé¢ 
Lite Corp. 


(65) CIRCUIT BREAKERS, pan 
boards, safety switches, multip 
dwelling service equipment a 
transformers are described in 4 
page Product Digest. Zinsco Ele 
trical Products. 


(66) LIGHTING. 10-page bookke 
describes lighting equipment fo 
parking areas, malls, buildin 
facades and signs that will enhanc 
any style shopping center. J. E 
Spaulding Co. 


(67) CAPACITORS. 12-page Bulleti 
GEA-7197 describes 100-kvar cz 
pacitor units for pole-top and oper 
rack applications, plus addition: 
equipments such as_ stack-rac 
equipment. General Electric Co. 


(68) ELECTRIC Poot HEATIN¢ 
Chromalox electric pool heatin 
equipment for use in new and exist 
ing swimming pools is presente 
in Bulletin PE-102-8. Edwin I 
Wiegand Co. 
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ao, Oh es BESO b 
9) Sarery SwircuEs, load 
mters, metering equipment, cir- 
jit breakers, lighting panelboards, 
pwer and distribution panelboards 
iid bus duct systems are covered 
\, 182-page 1962 Speedfax catalog. 
\T-E Circuit Breaker Co. 

cn 
wi70) LUMINAIRE. 4-page Catalog 
\)TG-35 describes the HO series on 
neir LUXaire luminaires which 
re four-lamp assemblies available 
ia 4, 6 and 8 ft sizes. Pfaff & 
Diendall. 


y 


\ 


‘71) Epoxy-WrAp METHOD for 
able splicing, terminating and re- 
|air is described in 16-page Bi-Cast 
(°D-2 brochure. Bishop Mfg. Corp. 


£72) OuTpooR HousINGs. Standard 
. jill-steel and aluminum outdoor 
pousings for 5- and 15-kv switch- 

rear are described in Bulletin 
.8C1124. Allis-Chalmers Mfg. Co. 


r 
Veh 


(73) CLOCK, program and com- 
munications systems, emergency 
yighting equipment and fire alarm 
systems are covered in 8-page Cata- 
ri log 254. Standard Electric Time 
{Co 

(74) Exit LIGHTING. Bulletin No. 
YEX2-462 contains information 
fabout exit lighting units illumi- 
jjmated with fluorescent or incan- 
descent lamps. Art Metal Lighting 
li’Div., Wakefield Corp. 


( 


} 


i(75) EXPLOSION-PROOF HOUSINGS. 
#86-page Bulletin 562 lists expanded 
{line of UL-listed cast-aluminum, 
-explosion-proof housings, boxes and 
fittings. Adalet Mfg. Co. 


if (76) LIGHTING. 60-page Catalog 
a) W-462 includes complete specifica- 
itions on commercial and industrial 
i lighting units—fluorescents, incan- 
‘descents and luminous ceilings. 
Wakefield Lighting Div., Wakefield 
i@ Corp. 


i (77) OuTpDOOR LIGHTING. 48-page 
Brochure GEA-72223A _ entitled 
j “Area Lighting Designer’s and 
Buyer’s Guide” describes line of 
mercury, fluorescent and filament 
| luminaries for area lighting. Gen- 
4 eral Electric Co. 
| (78) TELEPHONE SYSTEM. New 
1 bulletin describes private automatic 
telephone systems. Communications 
Systems Div., Dukane Corp. 


| (79) LIGHTING. 12-page brochure 
I describes complete line of recessed 
\ and wall mounted residential light- 


| ing fixtures. Marvin Electric Mfg. 
1, Co. 


(46) ACCENT ON VALUE 


load centers to 200 amp 


with TWIN’ breaker 
flexibility | 


i 


Now, a full line of 3-phase, 
4-wire load centers with 12 to 
42 circuits, 125, 150 and 200 
amperes. Sequence phased for 
maximum versatility, these 1, 2 
and 3-pole breakers save instal- 
lation and maintenance time, 
reduce cost. Another G-E prod- 
uct development to make your 
job easier, more profitable. 

For complete information, 
call your G-E Distributor today. 
Or write General Electric Com- 
pany, Circuit Protective Devices 
Department, Plainville, Conn. 
* Trade Mark 


GENERAL @@ ELECTRIC 


(96) ACCENT ON VALUE 


30 


pere 


New double 2-pole “TWIN” 
allows two 240 volt circuits 
in the space of one conven- 
tional size two pole breaker. 
Save time and space, increase 
efficiency. Also available in 
15 and 20 amp. ratings. 
Another new G-E product 
development to make your 
job easier, more profitable. 
For complete information, 
call your G-E Distributor 
today. Or write General 
Electric Company, Circuit 
Protective Devices Depart- 
ment, Plainville, Connecticut. 


* Trade Mark 
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"TWIN' 


gives you two 30-Amp, 
240 Volt Circuitsin = 
the space of one 


GENERAL @@ ELECTRIC 
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Lig ling ewe HALL : 


IN NEW YORK'S LINCOLN CENTER 
FOR THE PERFORMING ARTS §4 


renitec 


n 410 Keynoted throughout by newness, this 
x. \\4 L showcase of the symphony introduces a 
€ wide range of stage and interior lighting 

y! innovations. Designed by Richard Kelly 
—and developed and produced by Kliegl 

by Bros., lighting at the Philharmonic prom- 
ises to establish trends for years to come. 


Though yours may be a project far different 
from a Lincoln Center, the same Klieg] assist- 
ance is available to you. The experience of 
more than half a century can be applied to 
your lighting whether the job is small or large. 
Our broad knowledge and skill in optics and 
reflector design can provide a solution for any 
lighting application. You gain important sav- 
ings in time and money plus long-term satis- 
faction. There is no obligation—call on your 
Kliegl representative or write us direct today. 
Our lighting advisors will be pleased to assist in the plan- 


ning of any installation, using standard or special units to 
meet your requirements. Full details on request. 


LIEGL BROS. 


ORIGINATORS AND MANUFACTURERS OF KLIEGLIGHTS 
321 W. SOth ST., NEW YORK 19, N.Y. 
Telephone: Area Code 212, COlumbus 5-0130 
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ESTIMATING FORUM—XXIIl_ |) 


j x i> 


We 


[FROM PAGE 


timating Forum—XXII (pg. | 
August, 1962, Electrical Constr) 
tion and Maintenance). | 

While there are no multiplierss} 
the table for a $600,000 contr 
price, those for a $625,000 proj 
are close enough to serve our pt 
pose. The spread between mul] 
pliers for the $315,000 and tf 
$625,000 projects is not great. T. i 


jobs is much less. 


Cost Factors 


pliers in Fig. 1 for the $625,040 
project, we get the following 
sults: | 
1. Base Job Cost. 0.80 (Col. 9) 
$600,000 = $480,000. | 
2. Base Cost of Material. 0.48 
(Col. 10) x $600,000 = $288,00) 


: 1 
Since the project MLR is 60/41 


this figure can be easily checked ‘ 
taking 60% of the base cost ($480 
000) determined above. : 

3. Base Cost of Labor. 0.3: 
(Col. 11) x $600,000 = $192,008 
If the base job cost has been calev 
lated, this labor figure can 


the base material cost from th 
base job cost. 

4. Man-Hours of Labor. 0.08; 
(Col. 12) x $600,000 = 48,00) 
hours. The total labor hours ca 
also be figured by dividing the bas, 
labor cost by the $4.00 per hou 
rate. But that means that the bas 
labor cost will have to be dete 
mined first. 


Asset of Multipliers : 

The advantage of using the Fig. | 
multipliers is that any one of th: 
base cost factors (job, material 
labor) or total man-hours can bi 
quickly determined when only th 
project contract price is known. I 
can save considerable time. | 

Thus far, this analysis answer: 
the questions regarding division o: 
a project’s base cost. In addition 
the contractor must know over wha 
period of time this cost will be dis 
tributed; also what the average anc 
maximum manpower (crew size) 
requirements will be. These sub. 
jects will be covered in the next 
article. 
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thy 
wire Stops For 
‘Yertical Busway 


WWUESTION K41—In an electrical 
\wstallation using vertical busway, 
” there any code ruling on provid- 
ig fire stops on the exterior or the 
\iterior of the busway ? On the ex- 
rior when going through a floor, 
concrete sufficient or must we use 
noncombustible floor material ?2— 


NSWER TO K41—Section 300-21 
— the National Electrical Code 
yitates that all electrical installa- 
tions shall be made in such a man- 
er as to reduce to a minimum the 
| preading of fire through fire- 
) topped partitions, hollow spaces, 
pre walls or fire partitions, vertical 
afts, ventilating or air condition- 
ng ducts and between buildings. 
‘In our power busway and wire- 
Vay installations, we provide a 
Mrestop between floors, fire walls 
if nd between buildings. 
' We do not use concrete for these 
ire stops because concrete absorbs 
water and could in time short out 
tur power busway. We use a non- 
jombustible epoxy having high di- 
jplectric and bond characteristics. 
i Due to a large number of epoxy 
ie capsulated motors in operation, 
A? juite a few bonding resin manu- 
ut facturers offer suitable material 
or providing a good fire stop in 
usways and wireways. However, 
jrour local inspection authority 
should be consulted as to the ac- 
epted procedure in your area.— 


Ne 
Ol 


JANSWER TO K41—About the only 
ule in the NEC that would apply 
ito your question is Section 300-21, 
Miwhich states that electrical installa- 
tions shall be made to minimize the 
possible spread of fire through fire- 
jstopped partitions, etc. However, 
ithis code rule is quite general in 
f ature and not too helpful in your 
jparticular case. With the advent 
pe vertical busway risers in high- 
ise buildings, building and elec- 
rical~ inspectors have been con- 
cerned with the possibility of fire 
‘spread through these risers as well 
‘as any openings around the outside 
‘of a metal busway where it passes 
|through floors and ceilings. Unless 


f 
! 
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Reader’s Quiz 


QUESTIONS from readers on problems of industrial equipment, installations, maintenance and 


repair. Answered by electrical maintenance 


out of their experience. 


such openings are closed, an—up- 
draft is created, which has a chim- 
ney effect in the event of a fire. 

Because of this problem, several 
large cities have adopted standards 
that would apply in your case. More 
recently, the Chicago Electrical In- 
spection Bureau has announced 
approval of two alternate methods 
for providing a suitable fire cut- 
ff: “(1) Openings shall be filled 
with approved noncombustible ma- 
terial. Approved noncombustible 
material is a material which will 
not ignite when heated to a tem- 
perature of 1200°F, or (2) Open- 
ings shall be closed off by close 
fitting metal caps at the ceiling 
and floor lines. Suitable cut-offs 
against vertical travel of fire shall 
be installed within ventilated and 
unventilated vertical busways. In- 
ternal vertical busway fire stops 
shall be so located that vertical 
travel of fire from one story to 
another is effectively prevented.” 
As a recommendation, I would sug- 
gest that you use metal caps to 
cover any openings around the out- 
side of the busway where it passes 
through floors and ceilings. Inside 
the busway the fire stops should be 
high-temperature, high-dielectric 
material.—H.S. 


3-Phase Loads on 
Single-Phase Supply 


QUESTION L41—We need a 3- 
phase 115-volt supply (about 0.1- 
amp load) for testing at places 
that have only a single-phase sup- 
ply. Could someone supply me with 
the necessary information for con- 
structing such a converter? — 
H.G.R. 


ANSWER TO L41—The best solu- 
tion to your problem would be to 
buy a reliable unit, properly engi- 
neered and factory made; the time 
and effort saved will justify the 
cost. These converters are available 
as shown in an ad on page 163, El 
C&M, June 1962, Add-A-Phase, 
Dept. ECM-6, Div. System Ana- 
lyzer Corp., Nokomis, Ill.—J.A. 


ANSWER TO L41—A 3-phase 115- 
volt power supply can be built up 
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engineers and industrial electrical contractors 


For every question and every answer published we pay $5.00. 


using electronic components; how- 
ever, for most electrical 3-phase 
measurements it would not be suit- 
able. The harmonic content of such 
a device would be excessive. 

You can purchase an “Add-A- 
Phase Unit” which converts single- 
phase power to 3-phase power. 

You can also contact a fractional- 
horsepower motor manufacturer 
and have them build up a small 
synchronous-drive motor-generator 
set.—H.E.H. 


Cadmium 
Rod Tests 


QUESTION M41—Many years ago 
I spent my spare time in an auto 
battery repair and charging sta- 
tion. At that time the battery often 
gave out in six months or so be- 
cause of wooden separators and 
shedding. It was common to tear 
them down and rebuild them. 

To test the condition of plates 
they used a cadmium rod dipped 
into the electrolyte and took a volt- 
age reading from it to both plates. 

I cannot remember what the volt- 
age should be and cannot find a 
mention anywhere in text books. 
Others I have asked do not know 
the answer.—H.D.B. 


ANSWER TO M41—In the cad- 
mium rod test by using a high re- 
sistance accurate voltmeter we got 
a negative cadmium discharge of 
about 0.2 volt. On charge negative 
0.13 volt. On positive charge 2.4 
volts. And on positive discharge 
1.95 volts. These figures are ap- 
proximate and are described in the 
1941 Standard Handbook For Elec- 
trical Engineers. The new rods have 
to be immersed in electrolyte for 
several days and then for five or 
ten minutes before using if allowed 
to dry.—H.S. 


ANSWER TO M41—When a cad- 
mium rod is placed across the top 
of the plates in a cell and properly 
insulated from them, there will be 
a difference of potential between 
the positive plates and the cadmium 
and between the negative plates 
and the cadmium. The difference 
between these two readings is equal 
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Bare Solid and Stranded Conductors— Weatherproof Line Wire— Aluminum, coy 
Aluminum, copper or ACSR in complete range of or ACSR conductors. Polyethylene and neopr 
sizes, tempers, and constructions. coverings available. 


Complete 


Rubber Insulated Neoprene Jacketed Pre-Assembled Self-Supporting Aer; 

(Non-Shielded) Cable—For conduit, trays, Cable—Aluminum or copper conductors. Rub 

troughs, underground duct, aerial, and direct burial. insulated shielded or non-shielded, neoprene jack 

Aluminum or copper conductors. Up to 5,000 volts. Regular or reverse lay construction. 0-15,000 vor 
Various messenger choices. 


j 
| 


Interlocked Armored Cable—Single or mul- Varnished Cambric Cables—Aluminum 
tiple constructions of copper or aluminum conductors. copper conductors. Up to 28,000 volts. Braided 
Various insulations and types of armor available. lead sheathed. | 


Rubber Insulated Neoprene Jacketed Low Pressure Gas-Filled, Paper Ins 
(Shielded) Cable—Single or multi-conductor lated, Lead Covered Cables— Aluminum 
constructions. Copper or aluminum conductors. Ozone copper conductors. Self-supervising system. 0-46, 
resistant butyl insulation. Temperature rating 85° C. volts. Tellurium lead sheath with or without ou 
5,000 to 15,000 volts. protective coverings. 
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i ‘Supporting Service Drop and Sec- 
“y wy Cable—Aluminum or copper conductors 
ted with polyethylene or neoprene. Choice of 


ngers. 


POWER CABL 


izes to meet your 


wid Type, Paper Insulated, Lead Cov- 
il Cables—Single or multiple conductors of 
jinum or copper. Tellurium lead or copper bear- 
head sheaths with or without outer protective 
rings. 0-69,000 volts. Manufactured in accord- 
with latest AEIC specifications or to meet 
bmer requirements. 


4trol Cables 600 Volts—Available in a 
iiplete range of types and sizes to meet your 
ifications. 


Aerial Cables and 
Spacers-— Aluminum 
or copper conductors, 
with various coverings. 
Highly engineered, mold- 
ed plastic spacers. For 
5,000 through 15,000 volt 
circuits. 
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Underground Service Entrance Cable— 
Single or multi-conductor constructions. Aluminum 
or copper conductors. For wet or dry locations. Type 


USE, Style RR, 75° C. 


specifications 


Now—Reynolds can offer one of the most com- 
plete packages in the industry! Choose from a 
wide range of insulated wire and cable; bare 
overhead transmission cable; bus bar; substa- 
tions and towers; aluminum conduit; condenser 
tubes; building products. In addition, these 
special services are available to Reynolds cus- 
tomers: engineering assistance and on-the-job 
consultation; design and fabrication assistance; 
research and laboratory facilities for product 
development. And, you can always count on 
fast delivery of your electrical product needs. 
Contact your Reynolds Distributor, Reynolds 
Sales Office, or write Reynolds Metals Company, 
P.O. Box 2346-ET, Richmond 18, Virginia. 
For details send for brochure, “Reynolds 
Electrical Products.’ See address above. 


All Reynolds wire and cable meet or exceed the 
requirements of standard industry specifications 


REYNOLDS 
ELECTRICAL 


WIRE and CABLE 


Watch Reynolds exciting TV program on NBC: The Dick Powell Reynolds Aluminum Show 
Tuesday nights. SPECIAL: See the 1963 cars on the color telecast of The National Automobile 
Show direct from Detroit on Sunday, October 21, NBC-TV, 6:00 to 7:00 p.m., EDST. 
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ROUGH! - » » but count on complete 


reliability ‘from Joy electrical connectors 


Many connectors handle “garden variety” jobs, but none can take rough, 
tough daily abuse like Joy. They’re deliberately designed to stand up under 
the most severe conditions, electrically and mechanically. 


Molded-to-cable in resilient Neoprene, Joy connectors harmlessly absorb 
shock, vibration, impact, distortion . . . and remain performance perfect. In 
undersea applications, they remain watertight. In oil wells, they withstand 
pressures at 20,000 psi. They carry voltages over 7500, ; 


In short, Joy connectors save you money through longer life, less down- 
time, fewer repairs, 


” Watertight feature 
is standard with Joy 


Cross-section shows 
26-pole engaged connector. 
Note (1) contact ‘“‘cork’’ 
seals on every conductor, 
and (2) integrally molded 
“OQ” ring face seal, 


epi16.3 WRITE TODAY for BULLETIN B78 


Electrical Products 
Division 


a 


ROOM 456 HENRY W. OLIVER BLDG, 
PITTSBURGH 22, PENNSYLVANIA 
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to the voltage of the cell. I 
normal cell there is a well-defil 
relation between these readingy 
both on charge and discharge—} 
any appreciable variation is an’ 
dication of irregular action | 
either the positive or negat 
plates, depending on which re 
ing shows the variation. The p 
tive cadmium reading will usud 
range from about 2.15 volts do} 
to 1.95 volts during a dischal 
at the 8-hour rate, and from abe 
2.20 volts up to 2.50 volts during 
charge. The range for the negati 
cadmium reading is from abe 
0.15 volt at the beginning of 
discharge to about 0.30 volt at 
end. During charge the negat 
range is from about 0.15 volt 
—0.20 volt (0.20 volt reversed } 
larity) with new or nearly né 
plates. As the plates age, the rez 
ing at the end of charge diminis 
to about zero volts. Use an accu 
ate high-resistance voltmeter 
this testing procedure. There are: 
number of other aspects to t! 
problem which should be review 
but are too lengthy to be discussé 
here. You can obtain all the detai 
by referring to Volume 3 of “Al 
dels Electric Library,” McGra j 
Hill’s “Standard Handbook Fé 


Electrical Engineers,” or requesi 


ing information from one of th 


major battery manufacturers. 
De Jeo, 


Use of Conductors 
In Underground 
Conduit Runs 


QUESTION N41—In the design o 
underground power  distributio 
systems, I have encountered co 
tradicting opinions and would lik 
to hear what some of the experts 
in this field have to say. 

Most of the designers try to ge 
a “dry” conduit system. They care- 
fully arrange all conduit runs tc 
slope and drain into the manholes; 
expensive watertight covers are 
specified; and manholes are water- 
proofed, etc., to prevent the en- 
trance of water. 

Other men say that is a waste of 
money. Water will sometimes enter 
ducts and manholes even if the pre- 
ventative steps, mentioned above, 
are taken. They insist, that under 
average conditions, water in ducts 
and manholes will not harm good 
cables which wre properly installed; 
the cooling effect of water is very 
beneficial and will prolong the life 
of the cable.—J.A, . 
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| Now there’s an 8-foot Sylvania Caddy-Pack! 
(Could group relamping be easier than this?) | 


Above you see another great moneysaving idea from Sylvania. 
An 8-foot Caddy-Pack that lets you roll 24 new Lifeline lamps 
i/nto your lighting area safely, conveniently—and lets you roll 
put 24 replaced lamps in the same container! 


'lt’s a new version of the 4-foot Caddy-Pack, greatest efficiency 
unit ever designed for group relamping. Only difference... 
_ 4-footer stands up, 8-footer lies flat. And both con- 
tain sensational new Sylvania 9000-hour Lifeline 
fluorescents —each with an exclusive etch on 
glass for recording date of installation. 


These are just two more examples of how 
Sylvania brings you lowest possible TCL 
—Total Cost of Lighting. With money- 

coor cree saving methods. Brighter, longer-lasting 

sappy-pack cappy-pack lamps.And an exclusive Sylvania money- 


back guarantee that states: ‘If at any time a Sylvania Fluores- | 
cent Lamp fails in your opinion to provide better performance 
than any other brand fluorescent lamps, on the basis of uni- 
formity of performance, uniformity of appearance, maintained 
brightness and life, it may be returned to the supplier for full 
refund of purchase price.” | 


See your Sylvania representative for Caddy-Packs. Or write: 
Lighting Division, Sylvania Electric Products Inc., Dept. Ub By 
60 Boston St., Salem, Mass. 


SYLVANIA 


GENERAL TELEPHONE & ELECTRONICS ‘Se3) 


In the next 27 hours 
you could lose 
a customer to fire! 


PUT 
KIDDE FIRE DETECTION 
ON THE JOB! 


Almost daily now, a major fire wipes out half a million in business or 
institutional assets—along with ability to buy. 

Key to prevention of this staggering loss is use of fast, dependable 
alarm and protection equipment. 


KEEP YOUR CUSTOMERS IN BUSINESS. Protect them with Kidde 


FYRINDEX. They need it. And you make a good profit on every in- 
Stallation. 

The Kidde FYRINDEX Detection System is built around the com- 
pact Detector unit shown above. Expandable, this modern system can 
protect a single booth or a whole complex of buildings. FYRINDEX 
responds quickly, operating on both fixed temperature and rate of rise 
principles. Can be heat tested repeatedly; ig self-resetting; no parts 
to replace. Paintable. Dust, humidity, corrosive air particles can’t 
impair its efficiency. Its long-lived reliability makes it especially popu- 
lar with servicing personnel. 

EASY TO INSTALL Components include FYRINDEX Spot Detector 
(each rated to cover 2500 sq. ft.), control box, distinct horn, and wir- 


ing. Mounts on standard 3%” box. Knockouts for surface and con- 
cealed wiring. 


GET ALL THE FACTS Write or telephone us at 201-472-5000, 
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\ x Roan N Kidde 
SOS ENS TE AN RT RN 
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Kidde Ultrasonic & Detection Alarms Division 
Walter Kidde & Company, Inc., 985 Brighton Road, Clifton, N.J. F 


ANSWER TO N41—You 
touched on a topic that will alll 
reveal differences of opil} 
among engineers, contractors }| 
others interested in underg 


many different earth condi 

exist in various parts of the | 
try. And too, much dependsj 
whether the conduit is metallilj 
nonmetallic and how it is insta’j 
soil conditions; and whether | 
water contains acid or alkali. Ij 
face it. It is extremely difficul] 
exclude water permanently 
underground conduits. In 
opinion, an important factor iii 
select the proper conduit sys 
and conductors that will best : 
fy the field conditions under w 
they will be used. What is good} 
one area could be poor for anotl 


derground wiring materials 
installation techniques in 
locality. And it is common kn \ 
edge that nature’s variables plat 
conduit and cable manufacture? 

As posed in your question, 
both the “dry” and ‘“wet” una 
ground installations have proj 
successful in your area, then 
have no problem. Use _ eit 
method, applying the law of 
nomics in conjunction with so 
engineering practices. But with 
latter it should be realized t] 
many phases of engineering simi 
cannot be stereotyped for all pa 
of the country, and this philoso 
applies to underground insta 
tions because of the many varia 
involved. | 

While water would have a ¢ 
ing effect, it could also deterior 
certain insulations or sheaths. 
the water contains acid or alke 
For my own part, I prefer to ma 
the underground conduit system 
watertight as possible, giving ca: 
ful attention to the slope of ru 
so as to allow drainage of wat 
and condensation. If water can « 
ter the conduit system too read 
so will muddy earth sediment, sor 
of which can be harmful to t 
cable insulations. In extremely y 
soil conditions it is best to use hig 
quality insulated conductors (su 
as neoprene-jacketed Type USI 
in the conduits. Under more fave 
able conditions standard moistut 
resistant, rubber- or thermoplast 
insulated conductors will do t 
job satisfactorily. At potentis 
over 600 volts, consult an applic 
tion engineer of a cable manuf: 
turer.—J. L. C. 


| 
| 
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i) 
2 Can You’ Answer 
ite These QUESTIONS? 


i ‘F 


MESTION V41—Below is a dia- 
,,jum of three 100-kva 2400 to 220- 
a transformers to provide 
i) volts and 440-volt 3-phase 
wer for a shop. The primary is 
of connected for 4160 volts and 
af + secondary is delta connected for 
jyPevolt, 3- phase. The 220-volt 3- 
jase is taken from the center taps 
the transformers. 


2400 v 


4\60 oy 
Oy 


4160 


220v 
220v 


Nit | 


“The 3-phase 220-volt load will be 
i pproximately 150 kva and the 440- 
fs 3-phase will be used for check- 

‘hg motors up to 200 hp. 

? What kva load can be taken from 
he 220-volt 3-phase buses without 
Mp famaging the transformers, as- 

‘uming no load is taken from the 
1/40-volt buses? 

il Also, I would like to see a vector 
iliagram of the current and voltage 
vith a load taken from both busses. 
i le 

y 


it 
1 JUESTION W41—As a rule, which 
{s preferred for switching 60-cycle 
\c circuits—a switch mechanism 
Yor quick-make, quick-break; slow- 
‘nake, slow-break; or slow-make, 
tuick- -break? I hear a lot of differ- 
Imces of opinion on this subject.— 
| 2.8. 


P, 


i PLEASE SEND IN 
\(OUR ANSWERS BY OCTOBER 15 


SPECIFY THE CABLE... 


TERMINATE AND SPLICE IT...AND 


Aupply the kite | 


—save work — save worry! Tell us how many 
terminations or splices for what type of cable. 
We’llsupply the right materials to the job for each, 
complete with drawings and step-by-step instruc- 
tions — each in a separate kit. No inventory prob- 
lems — no guesswork — no time lost on the job. 
Supplied for terminating or splicing interlocked 
armored cable and non-metallic sheathed cables, 
and for splicing lead-covered cable — in ratings 
through 23 kv. Full details in new 52-page PLM 


Catalog 301A. Write for copy. 


PLM Reticle 


TERMINATING AND SPLICING ACCESSORIES 
3875 W. 150th St., Cleveland 11, Ohio 


ey Please send catalog 
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C] Please send data on kits for (type and size cable): 


Black neoprene rings keep OKLIP® bolts from dropping off during installation. When you have 
a full day of heavy duty service connecting, time is precious. This is one way of saving it. Along with 
a little money. . 5; 

Funny thing about OKLIP. The more you tighten it, the smaller it gets, Compact construction 
and rounded edges make taping OKLIP a snap. It’s an amazing service connector. 


Construction is of high copper alloy. The bolts provide high contact pressure between conduc- 
tors and insure strong, low resistance joints. 


You won’t find a service connector quicker or easier to install. So don’t look. 
Contact your Burndy distributor for details. 


BURNDY 


Norwalk, Connect. 


Code Forum 


Answered by: 


| Glass Ill Installations 
3 Is a raintight enclosure suit- 


| 
ir. (J. able for a service-entrance 
switch in Class III areas?—R.M.B. 


| a It should be noted that 
|_Ze Underwriters’ Laboratories, 
‘Inc. in its “Hazardous Location 
| Equipment List” does not specif- 


3 the following general statement 
' relative to Class III equipment: 

_ “Equipment iisted for Class II, 
Group G hazardous locations is also 
suitable for use in Class III Loca- 


} are liable to choke or clog the air 
passages of the motor.” 

The manufacturers of this haz- 
-ardous location equipment, how- 
+ ever, do show in their catalogs vari- 

ous fittings, etc., which they say are 

listed (by UL) for Class III loca- 
tions. Furthermore they show that 
| these items are also raintight; for 
| example, the Type “GUB” junction 
- boxes as manufactured by Apple- 
# ton, Crouse Hinds, etc. However, 
| these same manufacturers make a 
| line of junction boxes, which are 
} “raintight” but are not approved 
for Class III locations, viz., the 
} “RS” series. This will be true for 
} many other types of fittings, equip- 
} ment, etc., manufactured by these 
} specialists in the field of hazardous 
location devices.—B.ZS. 


- 
* 
. 


| Panelboard Ratings 


Under Section 384-15 the 
| 5 © number of overcurrent de- 
vices of a lighting and appliance 
branch-circuit panelboard is limited 
to 42. No mention is made of the 
rating for such panelboard. 
What would be the maximum rat- 
ing of a switch or circuit breaker 
placed ahead of or made as a part 
of such panelboard?—J.M.W. 


le 


1 


ington, Olympia, Wash. 


Generally speaking, inspec- 
e tion authorities follow recog- 
nized standards and check equip- 
ment to see whether or not such 
equipment is listed by a recognized 
testing agency or laboratory, such 
as Underwriters’ Laboratories, Inc. 
The UL standard for panelboards 
does not specify a maximum rating 
for the mains of lighting and ap- 
pliance panelboards. Such standard 
does require that the rating shall 
not be more than the current-carry- 
ing capacity of the main busbars 
or the capacity of the main switch 
or main circuit breaker if such is 
provided as part of the panelboard. 
There are minimum ratings that 
are permitted according to the total 
number of lighting and appliance 
branch circuits, and if busbars of 
greater capacity than the minimum 
required are used the rating of the 
panelboard may be similarly higher. 
Therefore, in answer to your ques- 
tion, the rating of the busbars in 
the equipment would determine the 
size main switch or main circuit 
breaker that should be used.— 
R.E.W. 


Derating 
Branch Circuits 


Q In a store building, continu- 
* ous-row fluorescent lumi- 
naires constitute the overhead 
lighting with the ballasts designed 
for connection to 120 volts. Each 
row of fixtures will be served by 
a A-wire, 208Y/120-volt, 20-amp 
branch circuit consisting of 12/4 
armored cable run from the panel- 
board to the first fixture of each 
row. The fixture load will not ex- 
ceed 16 amps for each 20-amp cir- 
cuit, which seems to satisfy the 
provisions of Paragraph 210-23 (b) 
since this code rule limits the 
branch-circuit load for store light- 
ing to 80% of the branch-circutt 
rating. However, we have been told 
that the maximum load must be 
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J. C. HEWITT, Chief Electrical Inspector, Department of Labor and Industries, State of Wash- 


R. L. LLOYD, Electrical Safety Engineer, National Bureau of Standards, Washington, D. C. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn. 


READERS are invited to submit questions regarding the National Electrical Code and its practical applica- 
tion to this Department. Questions are answered by the consulting editor whose initials appear at the end 
of each item. The views and opinions expressed are, in each instance, those of the individual consultant 
ie replying and are not necessarily those of his employers, of this publication or of a Code-making committee 
ea or panel on which he may serve in an official capacity. 


veduced to 12.8 amps per circuit 
because of an additional code rule 
that requires another derating to 
80% of the wire carrying capacity 
because of four current-carrying 
wires in a single cable. We would 


appreciate your opinion.—C.D.B. 


A To put this discussion in the 
e proper perspective, let us 
look at each factor separately. 
First, the 80% maximum load 
called for in Paragraph 210-23 (b) 
is to reduce heating in panelboards. 
By applying a 20% derating, more 
overcurrent devices (carrying 
smaller loads) and larger (or more) 
panelboards would generally be re- 
quired. This will allow a safer dis- 
tribution of heat in the panel and 
minimize needless operation of 
some types of branch-circuit over- 
current devices or damage to feeder 


or circuit conductors in the panel. 


On the other hand, the neutral 
conductor of the 4-wire wye branch 
circuits supplying the fluorescent 
fixtures will carry about the same 
load as the three ungrounded con- 
ductors because of third harmonic 
currents in this type of circuit ar- 
rangement. Accordingly, four such 
current-carrying wires in a single 
cable or conduit require a reduction 
in allowable current-carrying ca- 
pacity to 80% of the conductor rat- 
ing per Note 8 to Tables 310-12 
through 310-15. In this case, the 
derating concerns the aggregate 
heat of four current-carrying con- 
ductors in a single cable. The 20% 
reduction in load reduces the tem- 
perature rise in the cable and af- 
fords greater protection for the 
conductor insulation. 

As a result, derating is necessary 
for two separate purposes. And in 
your case, applying the 80% factor 
only once will satisfy both objec- 
tives which ascribe to the same 
value. In other words, the max- 
imum load on any of the 20-amp 
branch circuits cited in your ques- 
tion should not exceed 16 amps.— 
aG.. 
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Tight, Hot Dipped 
| Galvanized Coating 
Gives Added Protection 


Republic GALVITE®, a hot dipped Galvanized Rigid 
Steel Conduit, is fully protected with a bright, uni- 
formly tight, coating inside and out. This zinc coat- 
ing stays tight under normal bending—won’t chip, 
flake, break, or peel. You’ll like the look of the fin- 
ished job you get with GALVITE. 1 

Republic Rigid Steel Conduit is made from uni- 
formly soft steel—made in Republic’s own mills for 
better conduit bending characteristics. Threads are 
clean, sharp, free-running, and zinc protected. Wire 
pulling and pushing are easier because GALVITE has 
a smooth inside lacquer finish with no internal burrs 
or coating projections. It is stocked by leading 
electrical distributors in sizes from 4” through 6’, 


pi 
t 


1 


Republic also offers baked-on black enamel 
ENAMELITE® Rigid Steel Conduit. Both types are 
furnished to ASA and Federal Specifications, meet 
electrical codes, and are listed by Underwriters 
Laboratories, Inc. 

For complete information about Republic Rigid 
Steel Conduit, call your nearest Republic repre- 
sentative or mail the coupon below. 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 
Cleveland 8, Ohio 


Compatibility and 
strength characterize 
raceways made of 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION « DEPT. A-4162-R 
212 EAST 131st STREET, CLEVELAND 8, OHIO 


Please send additional information on the installation 
advantages of Republic Rigid Steel Conduit. 


TNYa nO ee ee ee 


Company. 


Address ———____—_————————————————————————— 


City —_—————————————_Zone__State______—_—_. 


| 


M°GILL 


TOGGLE eee 


SWITCHES | 


High standards of design, workmanship 
and materials guarantee long-life, cut re- 
L AST placement costs. The housing is impact 
resistant, dust- and vibration-proof. 
Models are available in 6 amp. to 20 amp. 
ratings, SP and DP with added DC and 
LONGER HP ratings. Choice of terminals. 

From a complete line of momentary con- 
tact, rocker, toggle, and special-design 
switches. 

Available from Electrical Wholesalers 


engineered electrical products — 
| = ES i 8 _E.! Send for McGill 
, Electrical Specialties 
Ny Se Catalog No. 84. 


precision needle roller bearings 


McGILL MFG. CO., INC., Electrical Div., 450 N. Campbell St.. Valparaiso, Ind. 


Cut Time Losses on Every Job! 


DON’T PILE IT.. 


FILE IT.. sina 
EADING 


Made by master 
mechanics for 
master mechanics 


Job-Planned UTILITY BODY 


Don’t waste time looking for tools 
and equipment—keep everything 
safe and ready at your fingertips! 
Reading’s ‘‘Magic Stowaway”’ com- 
partments now feature new lock-in 
shelves removable without tools, 
new mix-proof adjustable bin divid- 
ers, new weather-proof hinges* 
with stainless steel bearings. Most : 

efficient, sturdiest body in its field, See your truck dealer or write 


now at low mass-production prices! for name of local distributor, 


\ Fa READING BODY WORKS, INC., Dept. £962,420 Gregg Ave., Reading, Pa. o?” | 


*Pat. pend. 


Non-Metallic 
Sheathed Cable 


QO Does anyone manufacture ag 
approved 100-amp non-m 
tallic cable that can be used as || 
feeder ?—G.C. . 


At the present time the cod 
e only permits up to a No. 

AWG size. Such a cable with thre} 
copper conductors or less with eve} 
Type RHH insulation on the con| 
ductors would only be rated at 9} 
amps. See Table 310-12. 
The 1962 Code, however, pra| 
poses to raise this to a No. 2. I 
will be noted that Table 310-12 wi 


tors of this size for 115 amps. 
Incidentally, there has been 4] 
definite need for this larger cable} 
The installation of “all-electric” fa: 
cilities in the many new apartmen} 
houses, motels, etc., throughout the! 
country has necessitated the use o 
many make shift electrical instal 
lations because of the low-capac- 
ity rating of these non-metallic 
sheathed cables. It is hoped that} 
even larger sizes may be permitted 
since many installations require, 
125-, 150- and even 200-amp capac 
ity for the individual apartments, 
etc.—B.Z.S. 


Branch-Circuit Voltages 
for Pole Lighting 


We have an outside lighting | 
installation where floodlights| 
will be mounted on poles. The sup- 
ply will be underground wiring with 
approved materials, and properly 
protected where such wiring’ 
emerges from the ground and ex- 
tends up the poles to the flood- 
lights. The underground cable will 
contain a grounding conductor that: 
will be used to ground the metal 
housing of the pole-mounted mer- 
cury-vapor lighting fixtures. The 
voltage will be less than 500 volts. 

Does the code limit the voltage 
that may be used on such an in- 
stallation ?—I.P. 


Official Interpretation No. 
e 459 to the NEC reads as fol- 
lows: 

“Statement: A roadway lighting 
system serves the roads and drive- 
ways at a sewage treatment works. 
The wiring is underground in a 
trench and there is no question re- 
garding its suitability. The branch- 
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‘circuit supply is 480 volts, 3-phase, 
j ungrounded. It feeds fluorescent 
| lamps operating at 265 volts. The 
jlamps are mounted on standards, 
y such as are commonly used for 
street lighting. 

“Question: Is Section 2113 
(210-6 of the 1959 edition) of the 
National Electrical Code applicable 
to this installation? 

“Answer: No.” 

You will note from the above offi- 
cial interpretation that Section 
' 210-6 is not applicable to this in- 
‘stallation, which is practically the 
/ same question that you have asked. 

In Article 730, “Outside Branch 
" Circuits and Feeders,” it will be 
IF noted that in several places men- 
tion is made of over 600 volts; 
_ therefore, by inference such would 
| be allowed. 

It is proposed in the 1962 edition 
- of the code under Section 210-6 (a) 
that two exceptions be made, which, 
_under certain conditions, will limit 
the voltage to 300 volts to ground. 
However, the two exceptions per- 
i tain to industrial establishments, / 2 
} for inside wiring such as office 
| buildings, schools, stores, etc., and live here 
_ do not mention outdoor or outside 
- floodlighting. Therefore, as re- 
corded in O. I. No. 459, the section 
, does not apply to a roadway light- 
- ing system serving the roads and 
driveways at a sewage treatment 
works. In my opinion, the installa- 
tion described by you is not a code 
violation.—R.E.W. 


live wires 


Lots of live wires depend on the protection of Keystone wireways 


Grounded Conductor and auxiliary fittings. Quality features such as a completely open 


| for AC Systems ‘lay-in’ design for fast, careful installation of wires, folded covers 

Q According to information I for added rigidity and interior screw tip shields—all help to keep 
* have received, the 1962 Edi- electrical wiring alive and well... permanently. 

tion of the Code will require a . 
grounded conductor run to each in- Keystone has standard or galvanized wireways and fittings stocked 
dividual service. Does this mean all in all types, shapes and sizes . . . ready for immediate delivery. 
installations shall have the grounded 
conductor run to each building that Lots of ‘live wire buyers’ know they can 


MGV oa poe 
wo 7 geen depend on Keystone... what about you? 


You have reference to Para- 

e graph 250-23 (b) of the 1962 
Code which states: “Where the sec- 
ondary system is grounded at any 
point, the grounded conductor shall 
be run to each individual service. 
This conductor shall be not smaller 
than the required grounding con- 
ductor specified in Table 250-94 
(a).” (This requirement eatin 
effective January 1, 1964.) You wi 
note the requirement is mandatory K EB Y S T O N E 
where the secondary system is 
grounded at any point. In many MANUFACTURING COMPANY 
areas this practice has been aie DIVISION OF SAhurs INDUSTRIAL CORPORATION 
out for some time, and in some loca- 
tions it is almost impossible to get 


“ee JIC Pull Boxes Wireways and Auxiliary Fittings 
Telephone Cabinets 


23330 Sherwood Ave. ° Warren, Michigan 
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HAS EVERYTHING 
YOU NEED FOR 


MOTOR AND 
COMMUTATOR 
MAINTENANCE 


KEEP YOUR 
DC. MOTORS 


Write for Free Motor Maintenance 
Catalog, NOW 


DEA! INDUSTRIES, Inc. gam 


M0411 eM AU Sens, ree 1, 
| ee me Motor Maintenance Catalog. i 
] Name. i 
] Company—______§§ 
] Address. 1 


City. 2 = Zone State 
SOLD THRU AMERICA’S LEADING pamipiTaees 
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effective grounding for equipment ° 


without a grounding conductor such 
as this rule will require. One state- 
ment made concerning this subject: 
If you are going to ground it at 
all, you have to ground it all the 
way. You have to go one way or the 
other. You can’t go half way on it. 
The purpose of the effective date 
was to give utilities an adequate 
amount of time to change their en- 
gineering practices where such 
practices are not in line with the 
requirement.—R.E.W. 


Rewiring Conduits 


We have a job to rewire ex- 

isting conduits encased in a 
concrete slab of an industrial plant. 
It is our understanding that it is 
approved to rewire these conduits 
with TW conductors to a maximum 
fill of 50% where three or more 
conductors will be installed in each 
conduit. However, it appears to me 
that the allowable 50% fills apply 
only to concealed conduits after 
reading Table 3, Chapter 10. While 
the greatest length of each conduit 
run is concealed in the floor slab, 
all conduit runs do emerge exposed 
for a short distance at the panel- 
board and at columns or machines 
throughout the plant. The exposed 
part of the condwit runs at either 
end does not extend more than 5 ft 
above the floor. Because small por- 
tions of each conduit run are ex- 
posed as described, does this rule 
out using the 50% fill?2—P.K. 


Your analysis of increased 
e fill being applicable to con- 
cealed raceways is correct. For the 
convenience of our readers, the 
statement concerning rewiring of 
existing conduits in Table 3, Chap- 
ter 9 reads as follows: “For rewir- 
ing existing raceways for increased 
load where it is impracticable to 
increase the size of the raceways 
due to structural conditions (the 
maximum conductor fill recom- 
mended is) ,—60% (one conductor), 
40% (two conductors); and 50% 
(three or more conductors).” Offi- 
cial Interpretation No. 286 concern- 
ing the wording of this statement 
advised that it was applicable to 
concealed raceways only. Therefore, 
this confirms your understanding 
of the statement, in general. 
However, it is my personal opin- 
ion that the short exposed “stubs” 
in the principally concealed conduit 
runs would not disqualify the use 
of the existing conduits for the 
increased conductor fill previously 


FOR QUICK, EASY 
Cable Installation 


“EFFICIENCY” 


NESTED CONDUCTOR 


Nested conductor racks are compact and 
scientifically designed to carry cables equi 
distant from center to center. Available ir 
2, 3, 4, 5 and 6 bushing racks. 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 


tah 


HYDRAULIC 


Lifts Men and Materials 
to Working Height . . . FAST! 


Work height is easily changed up or down 
by a touch of the hydraulic controls, after 
releasing the safety lock. The big Sky 
Witch lifts loads of up to 2000 pounds 
and extends to heights of up to 30 feet 
» —and there are models to fit other 
requirements! Ideal for installing and 
servicing overhead electrical systems! 
Offered in your choice of power, mount- 
4 ing, and optional features! 


CHARLES Machine Works, Inc. 


626 Birch St. © Perry, Okla. « FE 6-4404 
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escribed. It would appear that no 
useful purpose would be served if 
the short “stubs” were increased to 
a larger conduit size and then cou- 
pled to a smaller conduit in the 
concealed space. 

In our inspection territory we 
would approve the 50% rewiring 
fill for the conduits described in 
your question, but you should seek 
the approval of your local inspec- 
tion authority because they will 


\| have the final say in your area.— 
eO.H. 


Surge-Protective 

Capacitors in 

‘Hazardous Locations 
Reference is made to Para- 


Q. graph 502-3 of the NEC, 
‘which states that surge-protective 
capacitors are required in Class II, 
i, Div. 1 and 2, Hazardous Areas. The 
building under consideration falls 
'in this category under Group E; 
| however, the service equipment is 
located in a heater room which is 
separated by 4-in. walls and has no 
openings into the hazardous area. 
Under these conditions is it neces- 
sary to install surge-protective ca- 
| pacitors? 

The code further states that 
“surge-protective capacitors should 
be of a type especially designed for 
the duty,” etc. Manufacturers’ cat- 
alogs available in this office contain 
only capacitors recommended for 
motor power-factor improvement. 
Does this type of capacitor meet 
code requirements for surge-pro- 
tective capacitor as stated above ?— 
| DEN ed age 


Your question or questions 

e raised are ones like many 
others in the code where I received 
a difference of opinion from engi- 
neers, as well as in reference books. 
However, in the first paragraph of 
your letter there was general agree- 
ment that if metallic raceways or 
conductors entered the hazardous 
area from the service equipment a 
wall would not be a governing factor 
in the installation. One insurance 
rating engineer stated that without 
more specific information he could 
not make a statement, regarding the 
thickness of walls regardless of 
whether raceways or conductors en- 
tered the area. The purpose of 
lightning protection on electrical 
systems is to prevent surges of 
high voltages to travel along the 
lines and into electrical equipment 
whether it be located outdoors or 
inside buildings. Therefore, the 
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(6) ACCENT ON VALUE 


6 Cir- 
— 


oad center for 
33 .00# 


You have up to 12 circuits using 
TWIN* circuit breakers in the new 
TRP612 load center. 

Or put in a 100 ampere 2-pole main 
breaker and still have enough room 
for eight lighting circuits. 

What a terrific $3.00 buy for the 
small house or apartment market! 
Available with or without a door, too. 
It’s another new G.E. product develop- 

ment to make your job easier, more 
profitable. 

For complete information, call your 
G-E Distributor today. Or write Gen- 
eral Electric Company, Circuit Protec- 
tive Devices Dept., Plainville, Conn. 


* Trade Mark 
3 Manufacturers’ recommended resale price 


GENERAL @@ ELECTRIC 


ce) ACCENT ON VALUE 


Pro- 
tect 


S-phase equipment 
‘With single phase 
load centers 


Available from 15 to 50 amperes, 
these new 3-pole delta breakers 
offer you this major application 
advantage: Use in main section 
of single-phase split bus load 
centers as Main for large 3- 
phase central air conditioners— 
for homes and small industrial 
and commercial buildings of all 
types. Another G-E product 
development to make your job 
easier, more profitable. 

For complete information, call 
your G-E Distributor today. Or 
write General Electric Company, 
Circuit Protective Devices De- 
partment, Plainville, Conn. 


GENERAL @@ ELECTRIC 
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FREE! NEW MOTOR CATALOG 


20 PAGES—Profusely Illustrated 


Full color cutaways and exteriors of U.S. Uni- 
closed, Totally-Enclosed, Explosion-Proof, Syncro- 
gear, Varidrive, Pump Motors and Drives, High 
Frequency Motors, a.c. Controlled Speed Systems, 
Automatic Controls—all are included in this, the 
most comprehensive brochure ever offered on all 
U.S. Motors standard lines, %4 to 1000 h.p. Write 
today for your FREE copy ! 


U.S. ELECTRICAL MOTORS 


DIVISION OF EMERSON ELECTRIC, SAINT LOULS 


Los Angeles 54 (P.O. Box 2058), California—or Milford, Conn. 


tion authority in your area, becaua| 
of the many variables involved. | 

In answer to the last questiad 
with reference to the type of ce) 
pacitor, my information is this typi 
capacitor is not the type require 
as it is stated surge-protective c 
pacitors should be especially dé 
signed for this type of duty. In thi 
Abbott and S‘etka Handbook unde 
Section 502-3 the following stat¢ 
ment is made: “‘Complete informa} 
tion on methods of providing surg: 
protection may be obtained fror 
the Mill Mutual Fire Preventioj 
Bureau, 400 W. Madison Stree} 
Chicago, Ill.” | 

As stated before, there are dif 
ferences of opinion concerning thi 
subject, so I would suggest that th 
insurance carrier involved be co 1 
tacted on any installation requiring| 
surge protection.—R.E.W. 


< 


Fuses for Motor- 
Running Protection 
We have two~ industri 


° plants in my area that ara 
using fusible equipment for motor. 
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Heavy 


Conduit 


Impervious 
Molded-On 
Polyvinyl 
Jacket 


LIQUATIT 


Square 5 

sea Moisture-Proof Flexible Conduit | 

nteriocke = 
; Nothing can get in to dama iri 

a ‘ [ i i E ge wiring protected by 

ay vee Liquatite. Grease, dirt, oils, alcohols and most other 


corrosive vapors and acids 
in minutes. 


1G eA (GBI CE approved); 
L.A. (Underwriters’ Approved); Type C.S.A. 


dian Standards Association) and li htwei 
ALT? (Aluminum). ) and ‘lightweight 


Distributor. 


New portable cutting vise for holding 
Liquatite and other conduit . . . can be 
hand held on job or bench mounted in shop. 


| ITE 
MELA 


P.O. Box128C -:; Roselle, Illinois 
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are sealed out. Installed 


A TYPE FOR EVERY JOB—General purpose Type 
Hi-Temp Type H.T.; Type 
(Cana- | 


Write for free Liquatite sample and name of nearest 


ELECTRI-FLEX COMPANY 


running protection, as well 
branch-circuit protection. Both o 
these plants are using line starters: 
less the overload relays; in essence: 
they are only contactors. They are; 
using dwal-element fuses in the dis-\ 
connect part of the combination line; 
starter for both short-circuit pro-' 
tection and running protection for! 
the motor. The questions that de- 
velop are these: 

(1) Is this practice a violation 
of the code? 

(2) If not, is the practice a 
sound one; and if not sound what 
are the reasons? : 

(3) Are there horsepower limi- | 
tations for motors which would | 
permit the use of dual-element fuses 
for both types of protection as out- 
lined above? 

(4) A bulletin. issued by a fuse 
manufacturer states that such a 
practice can be safely carried out, 
| providing the application is a nor- 
mal one and the starter is not Oper- 
ated frequently. How often is “fre- 


quently ?” —E.T.S. 
A In answer to Question No. Uke 

e the practice is not a violation 
of the code, and reference is made 
to Sections 430-54 and 430-56. 

In answer to Question No. 2, ex- 
isting conditions and the installa- 
tion itself would determine the 
answer to this question. Therefore, 


® 


Type | 
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lefinite statement cannot be made 
h reference to the general use 
i, such equipment. 

In answer to Question No. 3, 
tere are limitations for which this 
pe installation may be used, and 
ould certainly recommend that 
ch limitations be followed. Most 
“sible switches are marked to in- 
cate the maximum size time-de- 
ty fuses for given hp ratings. 
Your fourth question concerns a 
jatement made by a fuse manufac- 
rer regarding the use of the word 
frequently.” My answer is that 
he specific case be referred to the 
MW gineering department of the fuse 
hanufacturer who published the 
_poklet for their interpretation as 
» whether or not they would rec- 
amend the equipment to do the 
b satisfactorily under the given 
A general statement 


‘cal as it would only be a matter 
f personal opinion. 

I fully realize that I have not 
iven you direct answers to some 
if the questions raised. One reason 
3 that many industrial plants have 
ad experience with such equip- 
jaent, and their engineers have 


jfuirements, both from the shock 
nd fire standpoint, and their rec- 


»equipment regardless of what is 
sased, it is to this plant’s advantage. 
n the other hand, another plant 


jan experience record opposite to 
she first one mentioned.—R.E.W. 


Accessibility of 
Disconnect Switches 


We have been questioned on 
“° the location of disconnect 
switches on some equipment in our 
\plant. The code states disconnect 
switches must be accessible. Our 
lequipment is fed through a 1000- 
amp busway located some 10 or 12 
ft above the floor. Fusible discon- 
nects are attached to the busway. 
Another disconnect is located be- 
tween the busway and the equip- 
‘ment. The second disconnect is 
usually a combination starter de- 
vice mounted or supported on flat 
irons attached to a stanchion. In 
order that clear walking space may 
be maintained under such an in- 
stallation, switches are located ap- 
proximately 90 in. from the floor. 
This means that small ladders or 
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When you need better-quality circuit breaker equipment... 


HEINEMANN 


Everyone talks ‘‘quality’’. Heinemann 
guarantees it. With a five-year ‘‘repair- 
or-replace” guarantee against defects 
in materials or workmanship. 

This guarantee applies to all the cir- 
cuit breakers we make, not just to a 
few special types. 

Surprisingly, you don’t have to pay 
an exorbitant premium for Heinemann 
premium-quality equipment. On many 
items we're definitely competitive in 
price. And where we're not, we’re only 
a little higher. 


The cost difference—if any—is well 


HEINEMANN ELECTRIC COMPANY 2606 Brunswick Pike, Trenton 2, N. 
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worth it. Heinemann hydraulic-mag- 
netic circuit breakers are temperature- 
stable. They never have to be derated, 
and they won’t plague your customers 
with hot-weather nuisance tripping. 
Heinemann offers a diversified line 
of service-entrance equipment, service 
centers, and protected-receptacle 
units, in either indoor or outdoor 
types. Our Bulletin 1000 will give you 
full information on the Qj ==) 
entire line — including | a 
our compact 200-amp 
service-entrance equip- bff 
ment. Write for a copy. {~ 


i aise: sonwie mee vara, | 
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I 
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NOW FROM OKONITE... 


headquarters for quality 


OKOFLEXK TYPE SOS 


Years of experience in the man- 
ufacturing of premium quality 
cords of many types now pays- 
off for you in a new competitively- 
priced cord with superior char- 
acteristics. 


Available in Types SO and 
SJO with neoprene jackets, or 
Types S and SJ with rubber 
jackets, new Okoflex Industrial 
Cords are offered in a complete 
range of sizes. Advantages in- 
clude extra flexibility, free 


\ 


cables 


OKOFLEX INDUSTRIAL CORDS 


tops for economy 


stripping, premium heat- 
resisting insulation and a rein- 
forced jacket made to specifica- 
tions which exceed U. L. and 
IPCEA-NEMA requirements. 


New Okoflex Industrial Cords 
are available through leading 
electrical distributors. For com- 
plete information, write for 
Bulletin 2153, The Okonite 
Company, subsidiary of Kenne- 
cott Copper Corporation, Pas- 
saic, New Jersey. 8874 


where there’s electrical power... there’s 


OKONITE CABLE 


KEES 


SOCKET 
METER 
COVER 


Fits All Standard "S” Type Meters 


Made from 16 gauge zinc-coated, rust resistant steel and finished in 
gtay baked-on enamel, the KEES Socket Meter Cover is designed 
to prevent breakage of glass on socket meters and to insure long 
service in any climate. Outside diam.—8” and depth—5§” and over. 
Metal cover will also minimize damage from excessive current sutge 
due to electrical storms. Also available for ringless meter sockets. 


Ws Write P. O. Box 886 for Free Electrical Catalogue. 


BEATRICE 
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F. D. KEES MFG. Co. 


Since 1874 


NEBRASKA 
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stools must be used for a perso 
manually open the disconni 
switch. 

Does this location meet code \} 
quirements of being accessible? 


G.R.N. 


A In Chapter 1 of the code tf 
e definition for accessible 
applied to equipment is as follow 
“Admitting close approach beca | 
not guarded by locked doors, ele 
tion or other effective means. (Sj 
‘Readily Accessible.’ )” Und 
“Readily Accessible” a note of @& 
planation in the Abbott and Stet 
National Electrical Code Handboe 
states: “The term readily as | 
ble implies a need for performiti 
promptly an indicated act, for e} 
ample, to reach quickly a disco}| 
necting switch or circuit-break 
without the use of ladders, chair 
etc. The installation of such || 
switch or circuit-breaker at 
height above 7 ft from a standi 
level is not considered ‘readily a 
cessible.’ ”’ 
The National Fire Protection As 
sociation at its 66th annual mee? 
ing held in Philadelphia, Pa., Maj 
21-25, 1962, accepted and approve: 
the report of the committee o 
“Machine Tool Electric Standards. 
This standard is NFPA No. 7§ 
Under Chapter 120, Supply Circu 
Disconnecting Means, of the stand 
ard the following requirements ar} 
recorded under Section 120-17 
Operating Handle: 
“(a) The operating handle of thi 
disconnecting means shall be readif 
ily accessible. 
“(b) The center of the grip oj 
the operating handle of the discon) 
necting means, when in its highes} 
position, shall not be more than 6 
ft above the floor and it is recomb 
mended that it be at least 3 ft above 
the floor. > Ril 
“(c) The operating handle shal 
be so arranged that it may be locked 
in the ‘off’ position. | 
“(d) When the control enclosure 
door is closed, the operating handla| 
shall positively indicate whether th a 
disconnecting means is in the open} 
or closed position.” 
Some inspection authorities willl 
consider and accept an extensionij 
from a switch handle that may be 
reached from the floor level as all 
means of disconnect for certain | 
equipment. As an example, a short} 
piece of rope attached to the switch|| 
handle on certain switches in your} 
case could be used to disconnect the}! 
current supply from the device or! 
machine. This would be a case of 
special permission, and not per 
NFPA No. 79.—R.E.W. 


Hy 


|LECTING MOTOR 
SNTROL SYSTEMS 


inp fr 
rs | [FROM PAGE 111] 
Nae 


rs as far as he was concerned, 
ijid he was quick to point out the 
:fasons why he favored this par- 
lieular system. 
4) Nevertheless, just up the road, 
t) the second plant, the plant elec- 
\fieal people want nothing to do 
ith control centers. They prefer 
‘ymbination starters, and they are 
ually quick to detail all of the 
Pasons why combination starters 
“Yee the very best for their partic- 
_ far problems. 

‘Here we see influential people 
0 probably have not analyzed 
eir own feelings as to why they 
alect a specific electrical system. 
‘hey ‘just know.” 
i) We might mention here that this 
,jroblem of personal prejudice is 
ot limited to any one group of 
eople. We know a number of con- 
ing engineers who are specify- 
g control centers and really do 
jot know why. Perhaps it is easier 
por them to work on some of their 
lrawings where they can simply 
iWiraw in a box and label it “control 
‘itenter.”’ 
! » Our study took many months of 
‘Mfort and was directed toward an- 
‘hlyzing every single detail of a 
specific job to gain a general im- 
‘pression of the initial cost, includ- 
mi : 

ing material and labor, of com- 
t arable electrical systems. While 
we caution ourselves that this data 
annot be lifted up completely and 
applied arbitrarily to any and all 
installations, our findings certainly 
do give us a general impression on 
the cost relationships which exist 
between control centers versus com- 


#bination starters versus plain 
starters. 
Perhaps even more important, 


however, we were reminded once 
Vagain that the purchase of an elec- 
\trical control system, like the pur- 
chase of anything else, is dependent 
on many factors of which cost is 
jjust one. Any one of the ten influ- 
Lencing factors listed above might 
‘well be the determining factor for 
ja particular job. And each job 
lmerits a careful analysis. 

_ Our hope is that all those asso- 
iciated with the selection of a motor 
seontrol system will approach the 
problem objectively, with an open 
‘mind, so that the final selection will 
truly be best. 
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Have a tough wire fishing job? 
Don’t fight it! Ideal fishing 
equipment makes any job 
smooth and easy. 


Fairly straight and simple runs? 
All you need is an Ideal flat fish 
tape. These tough and flexible 
tapes are made of oil tempered 
spring steel. 4%” and 4,” sizes in 
50, 100 and 200-foot lengths, with 


# 


F pick your 


% 


a cs 
fish tape preformed hook at each end. = oe 
" Save your hands! All Ideal tapes are - 22 . 
to it available in the unique puller-reel pee 
that holds tape under tight control so ree 


it can’t spring loose. This sturdy 
steel reel with smooth, rounded edges 
also gives you a man-size grip for 
pulling through the tough runs. 


Hanging up on too many bends? 
Snake your way through all kinds 
of bends and els by adding an 
Ideal Flexible Leader to the 
front of your tape. Music wire 
spring wound around a 20” 
airplane cable makes pushing 
easy. Tested for 400 lb. pull. 
Eye takes up to six #10 
wires. Other end screws tight 
into fish tape ball. 


also... 


COIL-FLEX. Here is a 25-foot version 
of the Ideal flexible leader. Use it as 
a fish tape to get through those 
impossibly tricky conduit runs. Goes 
around any bends without snagging or 
cutting. For long jobs, screw several 
together, or attach as an extra long 
leader for your regular fish tape. 


NYLON INSULATED. Rugged Nylon insulation on 
round fish tape gives added protection when 
working in live panel boards and other “hot” 
equipment. For use in 34” and smaller conduit. 
50, 100, and 200-foot lengths with swivel ball 


on end. 


Write for FREE Contractor & Electrician Catalog. 
It contains full descriptions of the complete 
Ideal line of electricians’ equipment. 


IDEAL INDUSTRIES, Inc. 


1041-1 Park Avenue, Sycamore, 


Sold through America’s leading distributors 
In Canada: Irving Smith, Ltd., Montreal 


Iinois 
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-_TRIPLOC: | 

Whether you are specifying, instalnne or retained indust al ral eel 
systems, the TRIPLOC line of connectors is designed with your needs ‘in r 
From a few stock components you can create almost unlimited asse @) 
Write for catalog: The Pyle-National Company Connector Divi 

1344 N. Kostner Avenue, Chicago 51, Illinois/Also Manufactured in Car | 
By: Pyle- National (Canada) Ltd. Clarkson, Oni 
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}ALMCO Sets Sights 
iim Market Development 


i) The National Association of 
i ighting Maintenance Contractors 
DN ALMCO) held its 1962 conven- 
‘on at the Edgewater Beach Hotel, 
Vhicago, August 6-8. Focal point 
Ind general conference theme was 
Ihe technique of promoting the need 
lor lighting maintenance in the in- 
ustrial and commercial fields and 
aethods of channeling this tremen- 
ous market potential into defini- 
ive programmed maintenance, pre- 
‘erably the contract type. 

Starting with a handful of men 
bout eight years ago, NALMCO 
fhhow has 125 members in 38 states 
und Canada (and even one in Lon- 
a on, England). By coordinating the 
bxperience, technical know-how, and 
yperating efficiency of its members, 
‘it has gone far in establishing 
‘standard procedures for effective 
Norogrammed lighting maintenance. 
President Eugene St. Jean, St. 
an Lighting Maintenance, West 
ringfield, Mass., reported definite 
sociation progress in service to 
members, growth and national rec- 
ognition; noted that NALMCO 
members addressed IES and EFI 
jmeetings and were invited to con- 
tact utility personnel through a 
‘display booth at the 1962 EEI Sales 
Conference in Chicago. Herbert 
Mendelsohn, Sun Ray Lighting 
Corp., Kansas City, Mo., suggested 
that NALMCO develop a promo- 


THE FUTURE of contract lighting main- 
tenance with national chains is subject 
of this NALMCO huddle at recent Chi- 
cago convention. Expressing views are 
| (L to R): Melvin Galbraith, Approved 
Lighting Service, Cedar Rapids, la.; Fred 
Astor, Astor Electric Service, Inc., Miami 
§ Beach, Fla.; and Richard Pieper, Pieper 
Electric Co., Milwaukee, Wis. 
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In the News 


tional film that could be used at such 
meetings and by member contrac- 
tors in their own localities. Malger 
Gray, Fluorescent Service Corp., 
Tampa, Fla., noted that NALMCO 
is considering development of a 
study course for training of light- 
ing maintenance contractor per- 
sonnel. 


National Accounts 


Much of NALMCO’s national rec- 
ognition has come through its per- 
sonal contact with headquarters ex- 
ecutives of national merchandising 
chains (department stores, super- 
markets, drug chains, oil companies, 
etc.). Since this program was initi- 
ated some two years ago, a large 
number of national firms have be- 
come interested in NALMCO serv- 
ices reported Melvin Galbraith, Ap- 
proved Lighting Service, Cedar 
Rapids, Ia., chairman of NALMCO’s 
National Accounts Committee. 
Many firms already have contracts 
with NALMCO members at the lo- 
cal level and others are considering 
it, delegates reported. Galbraith 
noted that one large chain recently 
issued an executive directive on 
group relamping in its stores, and 
the U.S. Postal Office department 
has developed a booklet outlining 
programmed lighting maintenance 
for its buildings. 

Mr. Galbraith urged members to 
research their own operations to 
find less costly methods of maintain- 
ing lighting systems so they can 
show economic savings to highly 
cost-conscious prospects. With re- 
spect to national accounts, Galbraith 
revealed that NALMCO is: (1) at- 
tempting to learn home office policy 
on lighting maintenance and con- 
tract maintenance; (2) providing 
educational material to such firms; 
(3) urging them to adopt some 
standard type of lighting mainte- 
nance; (4) providing them with 
standard lighting maintenance spec- 
ifications as a guide and basis on 
which their stores can call on local 
contractors for maintenance pro- 
posals. 

Reports of a 3-year lamp life 
guarantee offered by some major 
lamp manufacturers caused consid- 
erable discussion at the sessions. 
NALMCO members view this with 
gome concern since it upsets the 
2-year relamping cycle and relevant 
maintenance contracts under which 
many of them are now operating. 
Chances are this will generate con- 


FOUNDERS OF the National Association 
of Lighting Maintenance Contractors 
some eight years ago included these 
charter members at the recent NALMCO 
convention in Chicago: (L to R) Herbert 
Mendelsohn, Sun Ray Lighting Corp., 
Kansas City, Mo.; Edward |. Creed, C & S 
Lighting Maintenance Co., Cleveland, 
Ohio; and K. L. Purington, Lighting Sales 
& Service Co., Davenport, lowa. 


siderable study and research by 
those immediately affected. 


Utility Cooperation 


Should utilities be interested in 
NALMCO member services? Do the 
utilities have a stake in pro- 
grammed lighting maintenance? 
NALMCO’s answer is a definite 
“yes.” In fact, NALMCO—through 
a printed folder distributed at the 
EEI Sales convention in Chicago— 
has alerted the utility industry to 
the fact that it is losing $180 mil- 
lion annually in kwhr sales because 
10% of the lamps (based on a na- 
tional survey) in industrial and 
commercial buildings throughout 
the country are not operating be- 
cause of burnout or defective com- 
ponents. The message is that these 
lamps would be burning, and using 
kwhrs, if those customers had pro- 
grammed lighting maintenance and 
group relamping. 

That utilities are interested and 
are cooperating was evidenced in a 
panel discussion. Members of the 
panel included: W. W. Kelly, Jr., 
Fluorescent Maintenance Service, 
Inc., Jackson, Miss.; Eugene St. 
Jean, St. Jean Lighting Mainte- 
nance, West Springfield, Mass.; 
Malger Gray, Fluorescent Service 
Corp., Tampa, Fla.; and Edward 
Creed, C & S Lighting Maintenance 
Co., Cleveland, Ohio. These con- 
tractors report highly successful 
utility cooperation ; even do contract 
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Pretty receptionist flips 


Spo Melter switch; 


Clears snow from shipping 
docks, truck ramps, walks! 


Shall we hold a wake for the old 
snow shovel? The modern snow 
removal system—Sno-Melter— 
operates at the flip of an electric 
switch. Operates economically, 
too, because warm-up and melt- 
off time are far faster than with 
any heated liquid system. 
Constructive way to use spare 
electrical capacity which is freed 
when air conditioning goes off! 
Installation? Compare the old 
method of laying a maze of circu- 
lating pipes, with a modern Sno- 
Melter. This system incorporates 
pre-spaced, anchored resistance 
wire in mats which roll out like 
rugs as concrete is poured. 
Standard sizes cover 4 to 90 
square feet—dissipate either 42 or 
60 watts of uniformly even heat 
per. Other sizes on special order. 
Now, firms whose truckers used 
to spin their wheels every winter 
can startthem out onsolid ground. 
A company's customers will al- 
ways find a clear path to its dock. 
And maintenance crews, with no 
more snow to shovel, nor ice to 
chop, can be more productive. 
Better get the facts on Sno- 
Melter on file; you're going to 
want to recommend it. Write for 
detailed 4-page folder. 


basy:HEA? ...c. 


“Electric Snow Removal Equipment" 
Dept. ECM New Carlisle, Ing. 
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NALMCO STUDY course chairman, Mal- 
ger Gray, Fluorescent Service Corp., 
Tampa, Fla., tells members at recent 
Chicago convention that progress is being 
made on development of a study course 
for training lighting maintenance per- 
sonnel. 


maintenance for their local utilities. 

Additional floor discussion re- 
vealed the following ways in which 
utilities help contractors: one sends 
a contractor promotional letter to 
10,000 of its commercial and indus- 
trial customers; another turns over 
lamp outage reports to the con- 
tractor; several turn leads over to 
contractors; another recommends 
systematic maintenance with every 
lighting layout it makes. One 
NALMCO member reported closing 
20 to 30 contracts on utility leads. 

Cooperation like this doesn’t come 
easy, warned Pat Bordelon, Salem 
Fluorescent Maintenance Service, 
New Orleans, La., chairman of 
NALMCO’s Utility Committee. 
You’ve got to sell them on sys- 
tematic lighting maintenance and 
show them how NALMCO member’s 
services can add kwhr sales, he 
noted. 

General concensus was that the 
best utility contacts were personnel 
of the lighting sales department. 

Earlier this year, NALMCO es- 
tablished a Utility Member grade. 
Already two companies have become 
members. Reports indicate this list 
will grow. 


Promotion and Sales 


Market development through di- 
rect mail and personal sales was 
analyzed by experts in the respec- 
tive fields. 

Dick Lundgren, General Electric 
Co., Cleveland, Ohio, defined a direct 
mail piece as a “gales call in print’; 
noted that, if handled properly, it 
can be an effective door opener to 
a personal call. For those using or 
considering direct mail programs, 
Lundgren had these suggestions: 
Survey and select your immediate 
market area; set an objective; care- 
fully write and direct your copy to 
this group; remember that 85% of 


a person’s knowledge is gah 
through his eyes; emphasize 
lighting maintenance can do fo 1 
prospect and highlight the ser \ 
of your company. Develop a ¢ 
mailing list (utility lists are ex 
lent), he continued, and send n 
rial to a specific person in ¢é 
firm—if possible. Be promptt 
follow-up inquiries. Instead | 
measuring the success of a dij 
mail promotion in a _ percentd 
return of inquiries, base it on | 
number of orders resulting fi 
it, Lundgren concluded. 

When making personal calls, | 
a light meter to show the prosy 
just how much lighting he is 
ting and leave a copy of the 
Bulletin of Recommended Light 
Levels with him, suggested C 
Zersen, managing director, Chicz 
Lighting Institute. Tell the p 
pect what he can gain from lighti 
maintenance and how you can hy 
him. Create an awareness of bet# 
lighting to help you sell your se? 
ices, Zersen advocated. 

Every business should have 
sales force with individuals conce 
trating on sales techniques ai 
problems, stated R. L. Ringer, sa 
consultant, Los Angeles, Calif. E 
fore a prospect can understand 
appreciate a NALMCO membe! 
service, he has to be sold on t 
idea and advantages of a lighti 
maintenance program. Being co: 
vinced that selling is basically | 


mental attitude, Ringer prefers tl 
one-track mind that cannot be 
verted from the prime goal of sey 
ing. With regard to lighting maij 
tenance sales personnel, Mr. Ring¢ 
had these recommendations: try } 
get men who think in terms 
duties and responsibilities and n¢ 
just self-advancement; carefull 
train them in the basics of selli 
techniques for your specific field 
anticipate sales resistance arg 
ments on the part of prospects an 
give your men answers to countet 
act such points. Although he ind 
cated preference for the commissio) 
type compensation, Ringer acknow] 
edged that in today’s security-co 
scious environment a salary or sa 
ary plus commission is necessary ti 
attract sales personnel. 


Se 


Technical Forums 
Immediately after adjournmen}| 
of general sessions, delegates at 
tended a series of concurrent for} 
ums on related technical problemss 
Among subjects discussed were: 
labor man-hours, outdoor floodlight 
ing maintenance; estimating tech 
niques, overhead, selling tools, bal- 


| 36 different lighting combinations 
for custom lighting effects 


iy es 


NEW VIRDEN COMMERCIAL LIGHTING CATALOG 


shows incandescent and fluorescent lighting fixtures 

side by side—makes “‘light blending” easy. 

Fixture illustrations with all pertinent information, 
specifications, light curves and coefficient tables are on a 
| single page for easy reference. Quick visual index shows 

' where to find incandescent or fluorescent fixture you want. 
Send for Free Copy Today! 


John C. Virden Co. » 6103 Longfellow Ave. * Cleveland 3, Ohio 


light blending... 


FOR BETTER LIGHTING...MORE DRAMATIC LIGHTING EFFECTS 


Virden fluorescent and incandescent commercial lighting fixtures are 
perfect mates for “light blending” to achieve outstanding lighting effects. 
Fluorescent for general lighting . .. Incandescent.for fill-in, accent or to 
dramatize a particular area. The complete line of Virden commercial lighting 
fixtures is illustrated in our new 40-page catalog. 


SQUARE MODULE FLUORESCENT 
where versatility counts 


METAL LOUVERS, PLASTIC SIDES 
where concentration is needed 


LENS BOTTOM 
where accent is indicated 


DECORATIVE PENDANT 
where decor must be distinctive 


mail today for your free copy 


JOHN C. VIRDEN COMPANY, DEPT. ECM-9 
6103 Longfellow Avenue 
Cleveland 3, Ohio 


Nahar eo eee 
COMPANY————_{[?__>__{?p_[_{_{?_?_-__ 


ADDRESS————_<_$£—_ _—__—___—_——_—————————————————————_ ; 
i 


ZONE——_STATE 


CITY ———_—_—_ 


RUSH NEW VIRDEN VC-70 
COMMERCIAL LIGHTING CATALOG 
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FLEXIBLE 
PERMANENT 


SILICONE 
RUBBER 


‘Stetanetenemenestenetenentienemamnneinmtenattt 


ADHESIVE 
SEALANT | 


READY-To-usE 


seal metal joints, @ seal leaks 
sheet work 
insulate wiring 
and terminals 


@ use as adhesive 
for pre-fabricated 
silicone rubber 


For a thousand jobs, just squeeze 
it on and it’s on to stay! No pre- 
mixing or priming. RTV-102 
silicone rubber adheres to almost 
anything — glass, metal, plastics, 
tile, wood, silicone rubber. Sets in 
minutes, cures in a few hours, forms 
a resilient rubber that never dries 
out, cakes or cracks. Resists mois- 
ture, grease, weathering, many 
chemicals, and temperatures from 
—75°F to 500°F. 

RTV-102 won’t sag on vertical 
surfaces, can be smoothed over 
large areas, “gives” with vibration 
and flexing. For free evaluation 
sample plus technical data, write 
on your letterhead describing your 
application to Section DD970, Sili- 
cone Products Department, General 
Electric Company, Waterford, N.Y. 


GENERAL @@ ELECTRIC 


ELECTRICAL CONSTRUCTION AND MAINTENANCE , , 


17TH ANNUAL All-Industry Convention, sponsored by Carolinas Chapter, | 


was held July 25-27 at Myrtle Beach, S. C. Attending were: J. O. Howard, How 
Green Electric Co., Raleigh, N. C.; T. L. Watson, Jr., Watson Electrical Constr ay 


Co., Wilson, N. C.; R. K. Robinson, Robinson Electric Co., Charlotte, N. C.; and | 
Bryant, F. E. Robinson Co., Inc., Charlotte, N. C. 


last problems, washing techniques, 
lamp life and new products, and 
sales training. 

Opinions and conclusions ex- 
pressed at these sessions included 
the following: 

The most practical labor unit di- 
vision for lighting maintenance is 
100 units to the hour. Multipliers 
should be applied to normal units 
to take into account job factors and 
manpower efficiency. 

A successful lighting mainte- 
nance operation requires good labor 
relationships, adequate wage scale 
and proper briefing on each job. 

Use of proper, safe equipment, 
mechanized aids, adequate tools, 
and well-stocked trucks boosts op- 
erating efficiency. Careful routing 
and crew shifting also help. Some 
contractors use a 90-day cycle for 
crew shifts. 

Uniformed personnel is good com- 
pany promotion. 

There is room for improvement 
in detergents, particularly a non- 
foaming type for mechanical 
washers. 

Figuring lighting maintenance 
on a per-lamp basis is hazardous. 
Fixture mounting and ballast age 
should be carefully checked. 

Electrically heated buildings with 
ceiling insulation directly over con- 
cealed fixtures need careful check- 
ing because trapped heat can sub- 
stantially reduce ballast life. 

Moderating the various forum 
sessions were the following 
NALMCO members: W. C. Abrams, 
Eveready Electric Co., San Fran- 
cisco, Calif.; Herbert Kohn, Gro-Ko 
Sales Co., St. Paul, Minn.; Eugene 
St. Jean, St. Jean Lighting Mainte- 


nance, West Springfield, Massa 
ward I. Creed, C & S Lighil 
Maintenance Co., Cleveland, O 
Robert E. Watson, Fluores i 
Maintenance Co., Denver, Caf 
Leon Mendelsohn, Steel City Flu 
escent Maintenance, Inc., Chica} 
Ill., and Bert Osterman, Flood-I} 
Service, Inc., Los Angeles, Calif} 
Introduced at the 
were these three recently elec 
(by mail ballot) NALMCO regial 
vice presidents: Eastern Regio 
C. E. Hessler, The Eastern Sales 
Engineering Co., Baltimore, 
Central Region—R. I. Creed, C & 
Lighting Maintenance Co., Cle# 
land, Ohio; Midwest Region—R. |} 
Watson, Fluorescent Maintenar} 
Co., Denver, Colo. | 
Chairman of the local arrang 
ments convention committee 
Jerome Gimbel, Sun-Ray Flour¢ 
cent Co., Chicago. Lin Best, B 
Fluorescent Maintenance Co., Tel 
ple City, Calif., headed the conve 
tion program committee. 


| 


Council to Develop | 
Electrical Standards | 


Representatives of major autéd 
mobile manufacturers and two n | 
tional trade associations met ai 
July 26 in Detroit, Mich., to for 
the Industrial Electrical Equiy} 
ment Council for the purpose di 
developing electrical standards fol 
industrial equipment, 

Present at the meeting were dele! 
gations from American Motor: 
Corporation, Chrysler Corporation 
Ford Motor Company, Genera 
Motors Corporation, National Ma» 
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PAT. NO. 
2,743,330 


The only competitively 

priced quiet switch with both 

| screw and E-Z Wire° 
pressure terminals 


Now you can meet both low-budget 
and premium quality requirements 
with this new EAGLE Toggle-Type 
Residential Quiet Switch. It operates 
on famous Eagle patented principle 
that provides “fast makes” and “slow 
breaks” through automatic mechani- 
cal action . . . not hand movement. 
Single pole and three way. Plaster 
ears. Takes #14 or #12 wire. Has 
extra common terminal connections 
for continuous wiring. For use in any 
position with all standard wall plates. 
Individually packaged in cellophane- 
wrapped Eagle “SHO-PAK”’. Also 
bulk packed on special request. Single 
Pole: No. 1021B—Brown; No. 1021V 
—Ivory. 3-way: No. 1023B—Brown; 
No. 1023V — Ivory. 15 AMP — 120V 
— AC only. Meets Fed. Specs. Also 
available in TOUCH-A-MATIC 
types. Write for FREE sample and 
literature. 


SOLD THROUGH WHOLESALERS ONLY 


EAGLE ELECTRIC MFG. CO., Inc. 


DEPT. 5, 23-10 BRIDGE PLAZA SOUTH, L. 1.C.1, N.Y. 
“PERFECTION IS NOT AN ACCIDENT” 


chine Tool Builders’ Association 
and the National Electrical Manu- 
facturers Association. The Coun- 
cil thus constitutes a joint commit- 
tee of users and suppliers of equip- 
ment to which the newly developed 
and up-dated standards will apply. 

The new Council supersedes the 
former Joint Industry Conference 
which has been largely inactive in 
recent years, although automobile 
manufacturers and other’ users 
have continued to utilize modifica- 
tions of JIC standards in the ab- 
sence of later data. One of the 
major tasks confronting the new 
group will be to reconcile and con- 
solidate existing electrical stand- 
ards for machine tools and other 
industrial equipment, to revise 
those which are out of date, and 
to prepare new standards where 
none exist. 

The National Electrical Manu- 
facturers Association was author- 
ized to coordinate the joint activ- 
ity; to provide the chairmanship 
of the Council’s Executive Commit- 
tee and to supply secretarial assist- 
ance. The newly developed stand- 
ards, however, will not be known 
as NEMA standards, but will rep- 
resent a combined effort of all 
interested parties. The ultimate 
objective will be to have all such 
standards processed as American 
Standards through the American 
Standards Association. 

Although the new activity is di- 
rected initially at providing the 
automobile industry with an oppor- 
tunity of clarifying and unifying 
its varying electrical requirements 
for machine tools and industrial 
equipment, the Council recognizes 
that its publications may apply to 
many other industries as well. For 
that reason it is contemplated that 
the presently organized Executive 
Committee will in the future in- 
clude representatives from other 
industries as the need arises for 
broadening the base of present 
operations. 

The Executive Committee will 
constitute the Council’s policy mak- 
ing body. Under it will be a Tech- 
nical Committee which will be 
charged with coordinating work of 
various sub-committees and in pre- 
paring general electrical standards 
for industrial equipment. At the 
outset the Council will limit its 
activities to electrical standards for 
machine tools, with two sub-com- 
mittees presently being set up for 
that purpose—one dealing with 
machine tools for mass production 
purposes, and the other concerned 
with general purpose machine tools. 
Additional sub-committees will be 


imes greater 
than UL 
requirements 


[Af] MeET® FEO. SPECS. 


ne 
This record was officially 
@ established by an Eagle 
E-Z Wire Pressure Ter- 
minal ina rigid laboratory test. 
It exceeds U.L. requirements 
by more than 500%. 

You can safely recommend 
or specify Eagle Switches with 
patented E-Z Wire Pressure 
Terminals for any tight-wire 
connections. And for more 
convenient wiring, Eagle E-Z 
Wire Switches have both 
screw and E-Z Wire Pressure 
Terminals. 

Switch to Eagle’s full line 
of E-Z Wire Switches and E-Z 
Wire Receptacles with the lat- 
est, most improved features- 
save time and money. Write 
for samples and literature. 


SOLD THROUGH WHOLESALERS ONLY 


EAGLE ELECTRIC MFG. CO., Inc. 


DEPT. 5, 23-10 BRIDGE PLAZA SOUTH, L. 1, C.1, N.Y. 
ee 
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SPECIFY THE FITTING OF 


THE “PROS” ON THE JOB 
.. OR AT YOUR SUPPLIER 


W) 
SET SCREW OR INDENTER E.M.T. 
COUPLINGS & CONNECTORS 


SOLID ONE PIECE STEEL 
e 
U.L. APPROVED 
CONCRETE TIGHT 
® 
PRE-SET STAKED SCREWS 
@ 
EXTRA - 
HEAVY DUTY LOCKNUTS 


ZINC CHROMATE 
OVERPLATING 
® 


ALL SIZES 2" to 2” 


WRITE FOR SAMPLES AND PRICE LIST 


ELECTRICAL TUBULAR PRODUCTS, ie. 


74-16 GRAND AVENUE, MASPETH (NYC) N. Y. 
DEfender 5-8000 
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formed later, including representa- 
tion from those industries primar- 
ily concerned, such as manufactur- 
ers of welders, furnaces and other 


equipment. 

L. D. Price, manager of the 
NEMA Engineering and Safety 
Regulations Department, was 


named temporary chairman of the 
Council, and R. W. Shaul, member 
of the same NEMA Department, 
was appointed Secretary. 


EASA News 


Established independent small 
businesses can go broke as easily as 
new ventures, EASA International 
President Ben J. Horton warned 
members recently. He is vice-presi- 
dent of The Atkinson Armature 
Works, Pittsburg, Kansas. 

Referring to Dun & Bradstreet’s 
report on business failures, Mr. 
Horton said: ‘““There seem to be as 
many ways of going broke as there 
are of making a profit.” Further- 
more, the Kansas _ industrialist 
warned: “If we cannot show a profit 
that will allow shop improvements, 
then we are in a sense ‘going 
broke.’ ” 

Old businesses are not always in 
sound conditions, Mr. Horton said. 
Some become only shells of their 
former selves, others suffer from 
complacency, and some acquire new 
management that does not always 
rise to new challenges. 

Independent electrical service 
firms were advised by Mr. Horton 
to be alert to economic and market 
conditions that might cause them to 
wind up the year without a profit. 

e e e a 

Another leading electrical appa- 
ratus service company manager, 
William R. Lugar, Kiemle Co., To- 
ledo, Ohio urged association mem- 
bers to take fuller advantage of 
EASA memberships. “Since 1954 
some one from our top management 
has attended each EASA conven- 
tion,” he stated recently. Sometimes 
as many as four or five attended. 

“They have been able to bring 
back from each convention at least 
one idea which made the time and 
expense of attending worthwhile. 
There were ideas for short and 
long-range modernization of plant 
facilities; for reduction of han- 
dling costs; for a smoother flow of 
work to give faster service.” 

Bringing customers into one’s 
shop is an effective means of sales 
promotion, Mr. Lugar has found. 
“Generally the customer is very 
surprised to learn that a motor re- 
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EASA PAST-PRESIDENTS Joseph 4H) 
Previty, Penn Electric Motor Co., Phila-j] 
delphia, and Selden F. High, The Sullivary 
Electric Co., Cincinnati, in a post-sessio 
huddle at the 29th EASA Convention in 
Chicago. 


pair shop can be large, efficient and: 
clean,” he asserted. 
e e e e } 
“Big D in ’63” was the theme of iif 
a meeting of Dallas shop operatorsig 
who convened with EASA officials# 
and other members of the associa- | 
tion’s convention committee on) 
August 11 at the Statler-Hilton in || 
the Texas city to formulate plans 
for the 30th Annual Convention | 
next June 9-12. 
e e e e 
The annual conference of the 
Southeastern Chapter of EASA will 
be held October 25-27 in Jackson- 
ville, Fla. Lester Belcher, Jackson- 
ville Armature & Motor Works, and 
Joe Wright, Turner Electric Works, 
are co-chairmen. The organization | 
will also meet in Raleigh, N. C., If 
March 29-30, for the annual Tech- | 
nical Forum. 
e e e e 
Members of EASA’s chapters in | 
the Pacific Northwest will convene 
in Seattle, Wash., on October 5-6 at 
Hotel New Washington Doric for || 
the annual Pacific Northwest Con-_ 
ference. Earl Brooks, United Elec- 
tric Motors, Seattle, is handling ar- 
rangements. 
e e e e 
Three Puerto Rico electrical ap- 
paratus service firms and one from 
Jamaica have joined EASA’s South- 
eastern Chapter, it has been an- 
nounced by Roger Wilson, presi- 
dent. Nieves Electric Service, 
Ponce; Stateside Service, Santruce; 
and Atlantic Rewinders Co., San 
Juan, are the new members from 
the Commonwealth; while R. A. 
Silvero, Ltd., Kingston, is the mem- 
ber from the newest independent 
nation in the Western Hemisphere. 
e e e e 
Members of Greater St. Louis 
Chapter of EASA heard Interna- 
tional President Ben J. Horton 


Mspeak at a meeting in Edwards- 
Wille, Ill., at the Edwardsville Gun 
sub on July 26. The members also 
heard August A. Baechle, EASA 
executive vice-president, and Jack 
ngford, safety engineer, Mon- 
isanto Chemical Co. Arrangements 
ere handled by Elbert Niebruegge, 
)Hopcroft Electric & Machine Shop, 
Inc., Edwardsville. 
e e e e 
Don Osenbaugh, who recently 
joined the Roy M. Butcher Electric 
o., San Jose, Calif., after a success- 
ful career at the J. L. Hughes Co., 
/}Columbus, Ohio, has been named 
fchairman of the West Coast Con- 
{ference of EASA, to be held Oc- 
i tober 6 at Del Webb’s Town House, 
San Francisco. 
e . e e 
The Jones Electric Machinery 
'Co., Topeka, Kansas, an EASA 
‘member firm, has been appointed 
i} a distributor for Allis-Chalmers 
isp motors and control equipment, ac- 
»cording to E. A. Jones, owner of 
ut the 32-year-old firm. 
e e e e 
| Utility Transformer and Equip- 
; ment Co., Baraboo, Wis., an as- 
nm) sociated firm of Chicago Electric 
~Co., Chicago, Ill, recently an- 
nounced the appointment of 18 new 
| manufacturers’ agents, according 
to Glenn F. Glave, president. 
e e e e 
_ J. H. Martin, executive vice- 
president, and Paul K. Wolfram, 
sales manager of Inmanco, Inc., an 
EASA associate member firm, re- 
cently celebrated their 25th anni- 
versaries with the company. 
e e e e 
Approval of Denver, Colo., as the 
site for the 1965 EASA Conven- 
tion, was made by the association’s 
board of directors at their spring 
meeting. Other conventions are 


scheduled: to be held in Dallas, in 
1963, and in New York City in 
1964. 


CORRIDOR CONFAB at EASA Conven- 
tion in Chicago finds Paul V. Bush, Lub- 
bock Electric Co., Lubbock, Texas; and 
Joe M. Wright, Turner Electric Works, 
Jacksonville, Fla., discussing session 
agenda. 


DATES AHEAD 


American Home Lighting Fixtures 
Month—National promotion, Sep- 
tember 1-30. 


International Association of Electrical 
Inspectors — Chapter Meetings — 
Eastern Section, Mt. Washington 
Hotel, Breton Woods, N. H., Septem- 
ber 10-12; Western Section, Morrison 
Hotel, Chicago, Ill., September 17- 
19; Northwestern Section, Tyee 
Motel, Olympia, Wash., September 
24-25; Southwestern Section, Ho- 
bergs, Calif., October 1-3; Southern 
Section, Tutwiler Hotel, Birming- 
ham, Ala., October 15-17; Canadian 
Section, Queen Elizabeth Hotel, 
Montreal, Can., November 1-2. 


Associated Independent Electrical Con- 
tractors of America — Convention, 
Blackstone Hotel, Ft. Worth, Texas, 
September 14-15. 


Canadian Electrical Mfrs. Assn.—An- 
nual meeting, Sheraton-Brock Hotel, 
Niagara Falls, Ont., October 3-5. 


International Assn. of Electrical 
Leagues—27th annual conference, 
Sheraton-Chicago, Chicago, Ill., Oc- 
tober 3-5. 


National Electronics Conference—Mc- 
Cormick Place, Chicago, Ill., Octo- 
ber 8-10. 


National Electrical Contractors Assn. 


— Minneapolis Auditorium, Minne- 
apolis, Minn., October 9-13. 
Rocky Mountain Electrical League— 


Fall convention, The Broadmoor, 
Colorado Springs, Colo., October 14- 
18. 


Materials Handling in Canada Exposi- 
tion—Automotive Bldg., Exhibition 
Park, Toronto, Can., October 15-18. 


Florida Association of Electrical Con- 
tractors — Annual conference (no 
trade show), Castaway’s Motel, Day- 
tona Beach, Fla., October 18-20. 


Electrical Manufacturers Trade Show 
—Indiana State Fair Grounds, Indi- 
anapolis, Ind., October 23-25. 


National Electrical Manufacturers 
Assn.—Annual meeting, Shoreham 
Hotel, Washington, D. C., week of 
November 12. 


Electrical & Home Appliance Show— 
Balboa Park, San Diego, Calif., 
November 23-28. 


Building Research Institute—Fall con- 
ference, Mayflower Hotel, Washing- 
ton, D. C., November 27-29. 


Electrical Engineering Exposition — 
Sponsored by AIEH, Coliseum, New 
York, N. Y., January 28-31, 1963. 


46th International Heating & Air Con- 
ditioning Exposition—Coliseum, New 
York, N. Y., February 11-14. 


Associated General Contractors of 
America—44th annual convention, 
Americana Hotel, New York, N. Y., 
March 4-7. 


4th Southeastern Plant Engineering 
and Maintenance Exposition — Mer- 
chandise Mart, Charlotte, N. Cs 
March 5-7. 
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WHEN PERFORMANCE 
REALLY COUNTS! 


control it 
l WwW Mu 


Electrical contractors know and rely on 
rugged, dependable, T-Rated Intermatic 
switches. Built to perform continually un- 
der the most extreme conditions, Intermatic 
provides the reliability and accuracy neces- 
sary to meet the toughest, most demanding 
requirements—and you can depend on 
them. Fast, easy installation, fewer cus- 
tomer callbacks save you time and money. 
Engineered and built to give you more for 
your money, Intermatic switches build your 
reputation with customer satisfaction. 
Reliable quality—that’s Intermatic! 


Ww ® 
special O”itenmecice features! 


SNAP-OUT MECHANISM, fast and easy to mount m 31 CUBIC 
INCHES of wiring space in the case = HEAVY-DUTY ALLOY-T 
CONTACTS (40 amps—4375 watts tungsten rated) m Hi POWER 
SWITCHING MECHANISM and U-BEAM SWITCH BLADES for 
fast, clean, make and break m E-Z SEE DIAL for rapid settings. 


OVER 100 MODELS 

TO CHOOSE FROM! 

* 125 to 250 Volts 

© 10 seconds to 23 hour timings 
© 1 to 96 operations per day 

* Up to 55 amps 

© Standard or ‘‘Skipper’’ models 
© Astronomic Dial Switches 

¢ UL-CSA approved 


Meet Intermatic — get the e S eS 
complete story by mailing the @ ~~ oe 
coupon | co 


INTERNATIONAL REGISTER COMPANY 
4710 W. Montrose Ave., Chicago 41, Illinois 


( New... Special catalog for Apartment House Lighting 
C1 Complete catalog of all products. Bulletin 92-BB 

We eee 
COMPANY____—_——————__——————————————— 


ADDRESS —__ 


CY ee Z0N SIAL 


MY DISTRIBUTOR 1S___E——EE 


BI-LINE FROM 


Non-metalic 
Cable Connectors 


Set Screw 
EMT Fittings 


Compression 
EMT Fittings 


Aluminum 
Entrance Ells Elbows 


Pull-corner Offset Condult 
Connectors Box Nipples 


Economy electrical fittings pressure cast 
from ZAMAC “3 


Here’s a complete new, 66 unit eco- 
nomy line of electrical fittings from 
Blackhawk... all at the lowest prices 
in Blackhawk’s history. These new 
low prices are the result of pressure 


cast method. And to assure you of 
traditional Blackhawk quality, all fit- 
tings are pressure cast from durable 
Zamac No. 3. Lower prices, and a 
complete line to choose from...good 


casting ...an economical production 
process far superior to the old die- 


reasons for buying the 
Bi-Line from Blackhawk. 


BLACKHAWK INDUSTRIES 


DUBUQUE, IOWA 
Where the new ideas come from 


~ Blackhawk 
Industries 


ON 
THE 
BUTTON 


WITH SAVINGS! 


ALL MODELS OF HEAVY-DUTY 
OIL-TIGHT QUALITY CONTROLS 
below heavy-duty prices! 


Rugged Rees heavy-duty control 
buttons are designed to meet every 
application. These durable units 
are available in all types of trouble- 
free models for condulet mounting. 
Send for complete details in the 
new Rees Section 1 catalog! 


MACKWORTH G. REES 
Division of —Aws INDUSTRIAL CORPORATION 
1575 E. Forest Ave. -« Detroit 7, Michigan 
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Among the 
Manufacturers 


Headquarters Announcements) 


Master Vibrator Co., Daytojly 
Ohio, has been renamed Mastq 
Consolidated Inc. i} 

Sunbeam Lighting Co., Los A1jp 
geles, Calif., has acquired the Inj 
terior Systems, Inc., Los Angele) 
The new firm will be operated a 
a division of Sunbeam and will bil 
known as Sunbeam Interior Sys 
tems. 

Oak Mfg. Co., Crystal Lake, Ill 
has announced the completion al 
the acquisition of Hart Mfg. Coy 
Hartford, Conn., and the electio) 
of Robert T. McTigue as Han 
president. 

General Electric Co., Schene 
tady, N. Y.—Harold C. Robertso 
manager of marketing, Ballas 
Dept., Danville, Ill. 

Bunting Brass and Bronze Co.}| 
Toledo, Ohio—Joseph M. Williamss 
director of research and develop) 
ment. \ 

Continental Copper & Steel Inj) 
dustries, Inc., New York, N. Y.—| 
Walter H. Knorr, treasurer, has 
also been elected a vice president 

General Electric Co., Cleveland 
Ohio—Ralph E. Crockett, managen 
of Commercial and _ Industria 
Sales at Nela Park; Large Lamp: 
Dept. | 

Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis.—W. C. Sealey, man- 
ager of engineering—product sys-4} 
tems, Transformer Dept.; L. C.\} 
Aicher, system engineer, Electricalll 
Transmission and _ Distributionif 
Div.; W. J. Klein, director of mar-} 
keting services and public rela-}} 
tions; Charles W. Parker, Jr., man-}f 
ager of marketing services; Alfred] 
B. Leech, public relations man-)| 
ager—new Marketing Services and| 
Public Relations Div. 

General Electric Co., Waterford, || 
N. Y.—Donald V. Brown, manager i 
of electrical market development || 
unit; Davidson Clark, manager of | 
fluid market development unit; 
Silicone Products Dept. 

Minnesota Mining & Mfg. Co., 
St. Paul, Minn.—Roy J. Gavin, di- 
visional vice president, Irvington || 
and MICO Divisions. 

Westinghouse Electric Corp., | 
Pittsburgh, Pa.—Thomas J. Mur- | 
rin, engineering manager, Motor | 
and Gearing Div., Buffalo, N. Y. 

Federal Pacific Electric Co., 
Newark, N. J.—Irvin A. Kleinman, | 
marketing manager, electric heat- 
ing products. 
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_ Anaconda Wire and Cable Co., 
Marion, Ind.—David A. McCarthy, 
manager of portable cable sales. 
_ Stanley Works, New Britain, 
?Conn.—Donald W. Davis, execu- 
jtive vice president. 

Standard Kollsman Industries, 
Inc., Melrose Park, Ill—Joseph P. 
Tumminaro, vice president of man- 
ufacturing. 

Youngstown Sheet and Tube Co., 


director of engineering, Exide In- 
dustrial Div. 

 Kellems Co., Stonington, Conn.— 
Robert W. Dixon, vice president 
and general manager. 

Sylvania Electric Products Inc., 
Mass.— Rolf M. Moller, 
product manager for incandescent 
sales, Lighting Products Div. 

Jomac Inc., Philadelphia, Pa.— 


Richard C. Hughes, Jr., sales man- 


ager, Protective Clothing Div. 
Minneapolis-Honeywell Regula- 

tor Co., Minneapolis, Minn.—Rob- 

ert J. Ruff, manager of advertising 


_and sales promotion for tempera- 
| ture control segment. 


Regional Appointments 


| NEW ENGLAND 


Christopher York Lighting, Inc.: 
Jack Meany, Meaney, O’Connell, 
Millerick, Inc., Cambridge, Mass., 
manufacturer’s representative cov- 
ering Massachusetts, Connecticut, 
Vermont, Rhode Island, New 
Hampshire and Maine. 

Jasper Blackburn Corp.: Arthur 
J. Cayon, Winthrop, Mass., manu- 
facturer’s representative covering 
Maine, New Hampshire, Vermont, 
Rhode Island and eastern Massa- 
chusetts. 

General Electric Co.: Donald W. 
Marshall, sales representative of 
Silicone Products Dept. located at 
Boston, Mass. 

Line Material Industries, Mc- 
Graw-Edison Co.: Robert M. Han- 
nan, lighting engineer covering 
New England region with head- 
quarters in Revere, Mass. 


MIDDLE ATLANTIC 


Christopher York Lighting, Inc.: 
Nate Schwinger, Broomall, Pa., 
manufacturer’s representative cov- 
ering eastern Pennsylvania, Mary- 
land, Delaware, Virginia, Wash- 
ington, D. C., and Camden, N. J. 

Jasper Blackburn Corp.: Dona- 
hue & Smith Co., Philadelphia, 
manufacturer’s. representative in 


eastern Pennsylvania and south- 
ern New Jersey. 

Safety Tower Ladder Div., Air 
Space Devices: Dunbar A. Eberts, 
representative covering New York 
and northern New Jersey. 

General Electric Co.: Larry D. 
Stoddard, representative in new 
sales office, Buffalo, N. Y., Silicone 
Products Dept. 


SOUTH ATLANTIC 


Fanner Mfg. Co.: Charles R. Lee 
& Associates, Inc., Miami, sales 
representative for southern por- 
tion of Florida; Van & Smith Co., 
Inc., Tampa and Jacksonville, sales 
representative for central and 
northern Florida; Electrical Prod- 
ucts Div. 

Dayco Corp.: James Gregory, 
Jy., district manager with head- 
quarters in Gastonia, N. C., Indus- 
trial Sales Dept., Rubber Products 
Div. 

Safety Tower Ladder Div., Air 
Space Devices: Car-Mad Safety 
Equipment, Inc., Florida, repre- 
sentative. 

General Electric Co.: Joseph B. 
Foley, manager, southern sales re- 
gion, with headquarters in At- 
lanta, Ga.; Robert R. Dable, man- 
ager, Virginia sales district, with 
headquarters at Richmond; Large 
Lamp Dept. 

Trade Service Publications, Inc.: 
Harold C. Horne, Charlotte, N. C., 
representative in the southeastern 
states. 


EAST CENTRAL 


Safety Tower Ladder Div., Air 
Space Devices: O. M. Bercaw & 
Associates of Illinois, representa- 
tive; Cable-Hight Co. of Ohio, rep- 
resentative; Gardner Scott Corp. 
of Michigan, representative. 

Dayco Corp.: Alan Larsen and 
Edward Collins, district managers 
headquartered in Chicago; Indus- 
trial Sales Dept., Rubber Products 
Div. 

Pfaff & Kendall: Gene Goodman, 
representative in Memphis, Tenn. 

Thomas & Betts Co.: Edward F. 
Kramer, district manager in Cleve- 
land, Ohio. 

General Electric Co.: Robert J. 
Schulte, manager of Chicago sales 
district; Large Lamp Dept. 

Okonite Co.: P. B. Lavelle, dis- 
trict manager of new Indianapolis, 
Ind., office. 

Kollsman Instrument  Corp.: 
J. A. Janear Co., Dearborn, sales 
representative for Michigan ex- 
cept upper Peninsula; Richardson- 
Allen Div. 

Hyster Co.: William G. Holiday, 


For “fishing” 
conduit 


JETAINE 


NON-CONDUCTIVE 


makes metal fish tape 
7=@ obsolete 


NOW — with 
RIGID ROPE— 
fish any 1/2”, 
3/4”,1” conduit 
faster, safer, 
for less cost! 


@ Greater rigidity—tightly braided 
jacket over improved core. 
Non-conductor! 


@ Strong—withstands one or two 
man pull. 

@ Affords excellent grip—never cuts 
even when wrapped around hand. 

® Lightweight—14 oz. per 50 ft. 
Available in 50’ and 100’ lengths. 


RIGID ROPE costs less than any 
metal tape designed for use in all 
types of conduit. (Polyethylene 
“Guide Sleeve” for outlet 

boxes included.) 


“Patent Pending 


New metal eye  Non-conductive loop 
Connect wire at either end! 


New improved core 


For full information on RIGID ROPE, and 
the complete Jet Line Method of 
wiring conduits, ask your 
distributor or write 


PRODUCTS, INC. 


305 Foster Ave. 
Charlotte 3, N. C. 
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WEATHERPROOF 


POWER 


OUTLETS 


FOR FARMS, RANCHES, 


CONSTRUCTION AND 
MOBILE HOME PARKS. 


U-L APPROVED 
FOR PROTECTION! 


Midwest Power 
Outlets in Circuit 
Breaker and Fused 
Models to choose 
from. 


All major Midwest 
Power Outlet 
Models are U-L 
Approved. 


‘MODEL P 24 Gc 
FAST .. . LOW COST 
INSTALLATION! 


All panels are 
prewired. Each 
power outlet has 
solderless terminals 
for fast 
installation. 


A hub in the top 
and K.O.’s in the 
bottom facilitate 
overhead and 
underground 
wiring. 


(oe 
COMPLETELY WEATHER- 
PROOF—TAMPERPROOF 


Sees 


DEL 


Covers close 
completely while in 
use and can be 
padlocked to elimi- 
nate tampering. 


Midwest Power 
Outlets are con- 
structed of heavy 
gauge electro-gal- 
vanized steel with a 
gray baked enamel 
finish. 


MODEL P 73 F_ 
SEE YOUR LOCAL 


New Catalog ELECTRICAL 
on Request! DISTRIBUTOR 
OR WRITE— 


ELECTRIC PRODUCTS, INC. 


DEPT. 1515—MANKATO, MINNESOTA 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


There are over 150 | 


manager of Danville, Ill., plant. 

Youngstown Sheet and Tube 
Co.: James W. Kirkpatrick, man- 
ager of Chicago district. 


WEST-CENTRAL 


Allis-Chalmers Mfg. Co.: Tiney’s 
Electric Co., Lincoln, Neb., agency 
in portions of Nebraska and Kan- 
sas. 

General Electric Co.: Robert J. 
Lee, manager of Mississippi Valley 
sales district in St. Louis; Large 
Lamp Dept. 

Harvey Aluminum: Stein & Jen- 
sen Sales Co., St. Paul, sales rep- 
resentative covering Minnesota, 
North and South Dakota and 
northern Wisconsin. 

Ilg Electric Ventilating Co.: 
Robert D. Robinson, sales repre- 
sentative in the western half of 
Oklahoma with headquarters in 
Oklahoma City sales office. 

Dayco Corp.: Herbert Simpson, 
district manager headquartered in 
New Orleans; Industrial Sales 
Dept., Rubber Products Div. 

Frank Adam Electric Co.: Semco 
Sales Co., Houston, sales repre- 
sentative for southern half of 
Texas. 


WEST 


General Electric Co.: Lysander 
T. Ashlock, sales representative 
with offices in Downey, Calif., Sili- 
cone Products Dept. 

Plymouth Rubber Co., Inc.: W. C. 
Osborn, Phoenix, tape representa- 
tive in Arizona; Strong & Humph- 
rey, Denver, tape representative in 
New Mexico, Colorado, Wyoming 
and southern Montana. 

Sola Electric Co.: Robert M. 
Mayers, district sales engineer for 
western sales district office in Los 
Angeles. 

I-T-E Circuit Breaker Co.: Fred 
A. Thornton, district manager for 
new Sales office in Salt Lake City, 
Utah. 

Anaconda Wire and Cable Co.: 
Norman A. Lorimer, manager of 
sales, Orange, Calif., plant. 

Christopher York Lighting, Inc.: 
John Reynold, Reyco Sales Agency, 
Salt Lake City, manufacturer’s 
representative for Utah and Idaho. 

Safety Tower Ladder Div., Air 
Space Devices: Robert C. Brinkley, 
representative covering Washing- 
ton for production metals. 

Okonite Co.: Thomas A. Kom- 
mers, manager of Portland, Ore- 
gon office. 

Harvey Aluminum: Electricai 
Agencies, Inc., Denver, sales rep- 
resentative for Colorado and New 
Mexico. 
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10% more slip | 
wi Y-ER EAS 


Wire Pulling Lubricant 


For Lead, Rubber, Braid or 
Wo Synthetic Covered Cables 
L= 


<< There is only 
one Y-ER EAS 


Don't accept substitutes. 
The extra slip means extra 
savings on every job. 


¢ Creamy, non-corrosive. 
Never greasy or messy. 

¢ Prevents sticking or setting. 
Extra slip for saddles and 
turns, 

¢ Does not run back on cables. 

e Never harmful to hands, cloth- 

ing, cables or conduit. 


Write for 
descriptive 
literature 
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ELECTRO COMPOUND CO. 
4149 W. 150th St., Cleveland 35, Ohio 


Hundreds of 
helps for the 
practical 
electrician 


8th Edition, 
Croft’s 


AMERICAN ELECTRICIANS’ 
HANDBOOK 


Fast, accurate, on-the-job assistance in solv- 
ing everyday electrical problems—that is 
what this well-known handbook offers you 
now more than ever before. Terrell Croft’s 
AMERICAN ELECTRICIANS’ HANDBOOK 
has been improved, enlarged, and entirely 
revised in accordance with the National Elec- 
trical Code rules to make it representative 
of best electrical practice—a real help in 
haniiling every type of electrical job. Revised 
by Clifford Carr, Pratt Inst. 1705 Pp., 
illus., 627 tables, $17.50. Payable on easy 
terms. 


FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Dept. EC-9, 
327 W. 41 St., N.Y.C. 36 


Send me Croft’s AMERICAN ELECTRICIANS’ | 
HANDBOOK for 10 days’ examination on approval, 

In 10 days I will (check one) [ remit $17.50, | 
plus few cents delivery costs; or [J $5.50 in 10 
days and $6.00 a month for two months, | 
wise, I will return book postpaid. 

livery costs if you remit with | 
examination and return privilege. ) | 


Other- 
(We pay de- 


order; same 


Print name 


Companyny aye ee eee POSITION: wept tear | 


For price and terms outside U.S.A. 
write McGraw-Hill Int’l., N.Y.C. 
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WIRE and CABLE WHEN YOU NEED IT 


WHERE 


To BUY 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction— 

Maintenance—Repairs 


REMOTE ALARM AND 
CONTROL SYSTEM 
transmits 30 on-off alarms 
or control over single 
wire or pair or tone 


$990 COMPLETE 


Tene hte 


893. AMERICAN. STREET SAN CARLOS, CAtIFORNIA 


SEARCHLIGHT 
SECTION 


(Classified Advertising) 
EMPLOYMENT . 
EQUIPMENT, — . USED OR 


OPPORTUNITIES 


BUSINESS 
RESALE 


DISPLAYED RATE 


EQUIPMENT & BUSINESS OPPORTUNITY 
Advertising $24.35 per inch. 


EMPLOYMENT OPPORTUNITIES—$32.60 
per inch, subject to Agency Commission. 


An advertising inch is measured 7/3’ verti- 
cally on one column, 3 columns—30 
inches—to a page. 


UNDISPLAYED RATE 


(Not available for equipment advertising) 
$2.40 a line, minimum 3 lines. 


POSITIONS WANTED undisplayed rate is 
one-half of above rate, payable in advance. 


Box Numbers—Count as one line. 


Discount of 10% if full payment is made 
in advance for 4 consecutive insertions. 


From Chicago you can get immediate 
delivery on all types of Electric Cable. 
Order today. We ship same day. 

Send for our latest stock sheet 
UNIVERSAL WIRE & CABLE COMPANY 
2919 N. Paulina St. Chicago 13, III. 

Branches: Los Angeles—H ouston—Denver 


Equipment Used 


1,600 Daybrite #4F201-4 Lighting Fixtures 


Excellent condition—$10.00 each 


FICKIE ELECTRIC COMPANY 
1514 Cherry St. Kansas City, Missouri 


BUSINESS OPPORTUNITY 


ROTATING EQUIPMENT 


[From PAGE 120] 


transformers can usually be located 
in some remote location, the result 
is a substantial savings in space 
with respect to the motor gener- 
ator. Fig. 4 shows the usual 
weights and dimensions for several 
standard converter ratings. A 
typical rotary converter installa- 
tion is shown in an accompanying 
photo. 

Having but one armature results 
in a converter efficiency higher than 
that of the motor-generator set 
(usually from 3% to 5% higher) 
as indicated on the graph. 

Rotary converters are essentially 
unity-power-factor machines. Vary- 
ing the field excitation changes the 
power factor, and to some extent, 
the de voltage. However, since op- 
eration of the converter at power 
factors less than 95% results in 
excessive heating, the degree of dc 
voltage control possible by field 
control is limited to approximately 
5%. While the rotary converter 
can furnish some correction for 
system lagging power factor, it 
cannot at the same time carry full 
rated de load without excessive 
heating. 

The nameplate duty cycle of ro- 
tary converters for industrial duty, 
corresponds to those of the motor- 
generator sets. Likewise, the mo- 
mentary current-carrying ability 
is limited by its commutating abil- 
ity and its ability to stay in step 
with the supply-voltage frequency. 
In addition, the permissible tem- 
perature rises and maximum am- 
bient temperatures are identical 
to those described for the motor 
generator set. 

Switchgear associated with the 
operation of a rotary converter is 
similar to that associated with the 
synchronous motor-generator set. 
Suitable protective devices such as 
overspeed switch, reverse-polarity 
de voltage relay, and overcurrent 
and undervoltage relays provide 
adequate protection against faulty 
operation. 

Installation and maintenance re- 
quirements of rotary converters 
are similar to those of the motor- 


300— 500 W 
750—1500 W 


INCANDESCENT 


a a a 


RECTANGULAR 
ROUND 
ELLIPTICAL 
SCOOP 
REFLECTOR SHAPES 


Porcelain Enamel Finish 
Cast Aluminum Slip Fitters 
Swivel Socket Head 
Enclosed Wiring 


| WRITE FOR | 
| CATALOG No. 9A | 


An Exceptional Business Opportunity located 
between Harbor Springs, Michigan and 
Petoskey, Michigan and known as Stutsman 
Electric Motor Company. New building 
completely equipped on main highway and 
package price even includes late model 
house trailer. Business well established and 
showing very satisfactory gross and net. 
Address all inquiries to the Colwell Agency, 
Petoskey, Michigan. 


generator set. Suitable means, such 
as a chain hoist, should be provided 
for handling of the armature in the 
event it has to be removed from the 
machine. 


QUADRANGLE MFG. CO. 


32 S. PEORIA ST. 
CHICAGO 7, ILLINOIS 


SS 
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